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Gentlemen : 


I  have  the  honor  to  transmit  herewith  Bulletin  No.  133  of  the 
State  Department  of  Water  Resources,  "Folsom-East  Sacramento  Ground 
Water  Quality  Investigation. " 

This  investigation  was  undertaken  in  cooperation  with  other 
State  and  local  eigencies  and  industries  to  insure  that  waste  disposal 
from  the  rapid  residential  and  industrial  development  east  of  Sacramento 
had  not  affected  ground  water  quality  in  the  area.  This  report  discusses 
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CHAPTER  I.   INTRODUCTION 

The  Folsom-East  Sacrsimento  area,  shown  on  Plate  1,  "Area  of 
Investigation,"  lies  to  the  east  of  the  City  of  Sacramento,  and  south  of 
the  American  River.   While  the  area  is  outside  the  city  limits  it  is 
sociologically  and  demographically  a  part  of  the  city.  Many  who  work  in 
the  industrial  plants  within  the  area  of  investigation  live  in  the  city 
or  its  svirrounding  suburbs.  Many  who  live  within  the  area  of  investi- 
gation work  in  the  city.  Traffic  to  and  from  the  area  moves  equally  in 
both  directions. 

Although  Sacramento  became  a  major  urban  center  at  the  time  of 
the  California  gold  rush,  a  plentitude  of  land  sxirrounded  the  built  up 
areas.  Until  World  War  II  extensive  mounds  of  dredger  tailings^  left  over 
from  the  gold  mining  of  em  early  day,  lay  to  the  east  of  the  city  as  a 
waste  land  suitable  only  for  children  playing  "wild  west."  Ltatll  the 
mid  1950 's the  only  development  in  the  area  was  Mather  Air  Force  Base. 
Now,  in  196^,  the  area  is  a  barbed-wire,  control- towered  complex  on  which 
giant  plants  such  as  Aerojet-General  sjid  Douglas  Aircraft  base  their 
operations.  Mather  Field  covers  approximately  6,000  acres  of  the  area. 

As  Industry  developed  in  the  area, housing  developments  kept 
pace.  Mather  Field  was  the  centrold  of  the  first  large  development. 
Smaller  developments  soon  followed  ajod   the  pace  of  new  residential 
constiTictlon  still  has  not  slackened.  The  I96O  census  showed  a  toted,  of 
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23^332  persons  in  the  area.   Some  three  years  later  it  was  informally 
estimated  that  this  figiare  had  increased  to  30,000.- 

The  water  used  by  both  industrial  and  domestic  users  is 
primarily  ground  water  of  high  quality.   As  development  proceeded,  the 
industrial  and  domestic  wastes  generated  were  disposed  of  within  the 
same  ground  water  basin.  The  control  of  these  wastes  is  under  the 
jurisdiction  of  the  Central  Valley  Regional  Water  Pollution  Control 
Board  (No.  5). 

While  there  was  no  direct  evidence  of  degradation  of  the 
groiind  water  supply  because  of  the  introduction  of  waste  waters,  by  196I 
logic  forced  the  inference  that  if  waste  waters  continued  to  be  intro- 
duced into  the  basin  such  degradation  would  be  inevitable.   One  of  the 
larger  waste  dischargers  had  in  fact,  requested  waste  discharge  require- 
ments from  the  Pollution  Control  Board  some  time  prior  to  1961.  However, 
the  Pollution  Control  Board,  with  very  little  data  at  their  command, 
found  it  difficult  to  establish  waste  discharge  requirements.   In  order 
to  obtain  additional  data  on  present  ground  water  quality,  hydrology,  and 
geology,  on  which  to  base  waste  discharge  requirements  for  this  rapidly 
developing  area,  the  Pollution  Control  Board  requested  that  a  study  be 
undertaken  to  furnish  this  information.—'  Utilization  of  these  data 
would  enable  the  Pollution  Control  Board  to  establish  requirements  which 
would  insure  the  continuing  protection  of  ground  water  quality  in  this 


-  By  Phillip  Warren,  Staff  Demographer,  Department  of  Water  Resources; 

based  on  an  estimated  average  annual  increase  of  Sg-^t. 
2/  Memorandum,  October  30,  19^1,  to  the  Department  of  Water  Resources 

from  Central  Valley  Regional  Water  Pollution  Control  Board,  Subject: 

Proposed  Investigation  of  the  Folsom-East  Sacramento  Ground  Water 

Basin. 
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basin  and,  at  the  same  time,  vould  permit  maximum  development  of  this 
area  consistent  with  the  safeguarding  of  the  water  supply. 

It  was  therefore  proposed  that  the  Department  of  Water 
Resources,  on  behalf  of  the  Pollution  Control  Board,  develop  the  de- 
scriptive data  of  the  area  upon  which  a  logical,  fair,  and  equitable 
set  of  criteria  could  be  based. 

Bovindajies  of  the  Area 

In  order  to  define  the  bovindaries  of  the  area  of  investigation 
it  was  assumed  that  amy  effects  waste  water  might  have  on  the  ground 
water  body  would  be  limited  to  the  area  south  of  the  American  River  and 
west  of  the  impermeable  formations  comprising  the  foothill  stmacture  of 
the  Sierra  Nevada.  These  formations  follow  roughly  along  the  line  be- 
tween Ranges  7  and  8  East.-'  The  line  between  Townships  7  and  8  North, 
where  the  U.  S.  Geological  Survey  had  contoured  the  depth  to  fresh 
water,  was  chosen  as  the  southern  boundary.  This  same  line  had  been  the 
northern  boundary  of  a  former  U.  S.  Geological  Survey  ground  water  survey. 
The  western  limit  of  the  area  was  established  as  the  midline  between 
Reuiges  5  ^md  6  East.  The  area  thus  defined  contains  approximately 
60,000  acres. 
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All  Ranges  and  Townships,  unless  otherwise  described,  are  Mount 
Diablo  Base  &  Meridian. 


Types  of  Data  Collected 

Once  the  area  was  defined,  the  investigators  set  about  to 
develop  the  data  that  would  be  needed.  These  data  fell  into  six  groups : 

1.  The  historic  and  present  quality  of  ground  waters  in  the 
various  aquifers. 

2.  Occurrence,  direction,  and  velocity  of  ground  water 
movement . 

3.  Areas  and  sources  of  recharge  of  ground  water. 

k.     Occurrence  emd  quality  of  underlying  connate  waters  in  the 
deeper  marine  formations. 

5.  Storage  capacity  of  the  ground  water  basin  underlying  the 
area  of  investigation. 

6.  Industrial,  municipal,  and  domestic  waste  disposal 
practices. 

Since  ground  water  is  so  intimately  associated  with  the  sub- 
surface structure,  geologic  data  were  gathered.  The  area  had  not  been 
thoroughly  geologized  ajad  literature  was  scanty  and  scattered.  A  field 
study,  therefore,  was  conducted,  which  included  a  drilling  program. 
Chapter  II  presents  a  summary  of  the  findings  of  this  program.  The 
detailed  information  gathered  during  the  field  studies  is  included  in 
Appendix  A. 
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CHAPTER  II.  GEOLOGY 

The  Folsom-East  Sacramento  area  lies  within  the  structural 
trough  of  the  Sacramento  Valley.  The  sedimentary  formations  within  this 
structural  trough  control  the  movement  and  quality  of  ground  water  in 
£ind  through  the  area.  Plate  2,  "Areal  Geology,"  shows  the  surface  dis- 
tribution of  the  formations.  Gro\uid  water  within  these  sedimentary 
formations  ranges  from  good  to  poor  quality.  Beneath  the  sedimentary 
formations  are  the  nonwater-bearing  metamorphic  and  granitic  rocks 
which  crop  out  in  the  bedrock  series  of  the  Sierra  Nevada.  As  shown  on 
Plate  Nos.  3  and  h,   "Geologic  Section  A-A, '  B-B, '  and  C-C,'"  the 
formations  in  the  area  dip  toward  the  west.  Fresh  ground  water  is  foiind 
in  the  Victor,  Laguna,  and  Mehrten  Formations  which  extend  from  ground 
s\irface  to  about  1,000  feet  in  depth.  The  bottom  contact  of  the  Mehrten 
Formation  is  considered  to  be  the  lower  boundary  of  the  fresh  ground 
water  zone.  Below  the  Mehrten  Formation  are  the  relatively  impermeable 
lone.  Valley  Springs,  and  Chico  Formations.  The  latter  formation  is  of 
marine  origin  and  contains  small  quantities  of  poor  quality  water, 
beneath  the  Chico  Formation  are  the  impervious  metamorphic  and  granitic 
rocks  which  make  up   the  Sierra  Nevada  bedrock  series. 

The  water-bearing  characteristics  of  the  various  formations 
have  been  determined  almost  entirely  through  interpretation  of  well  data. 
These  data  show  that  the  deeper  wells  generally  have  greater  pump  dis- 
charges and  higher  specific  capacities.  The  laguna  and  Mehrten  Formations 
are  the  main  producers  of  domestic,  irrigation,  and  Industrial  ground 
water.  Wells  in  the  Victor  Formation  have  the  highest  average  specific 
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capacity  of  wells  in  the  various  formations  in  the  area,  but  because  of 
the  limited  depth  of  the  Victor  sediments,  production  there  from  is  from 
the  other  fresh  water-bearing  formations. 

The  tabulation  below  summarizes  the  characteristics  of  wells 
pumping  fresh  ground  water  from  various  formations  in  the  area. 


Average  Well  Depth  (feet) 
Gallons  Per  Minute  (gpm) 
Specific  Capacity 


The  ground  water-bearing  formations  exe   naturally  recharged  by 
infiltration  of  rain  water,  irrigation  water,  and  seepage  from  the 
American  River  Nijmbus  Reservoir.  Previous  dredging  operations  in  the  area 
imported  a  considerable  amoxont  of  water  for  the  hydraulic  dredges.  Most 
of  this  water  was  allowed  to  percolate,  thus  raising  the  ground  water 
level  at  this  time. 

A  more  detailed  discussion  of  the  geology  of  the  area  of  investi- 
gation is  included  as  Appendix  A  of  this  report. 
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Ca\PTER  III.   HYDROLOGY 

Many  factors  affect  the  quality  of  the  cround  waters  within  a 
geogrtipliic  area.  Not  the  least  of  these  is  the  water  dynamics  within 
the  area.   Water  may  be  brought  to  the  area  on  the  surface  or  through 
underground  sources.   :'orac  of  the  surface  water  seeps  into  the  ground 
and  some  runs  off  throu^'h  rivers  and  channels.   As  man  builds  on  the 
land,  he  reduces  the  area  of  infiltration,  diverting  the  waters  which 
might  have  percolated  to  ground  water  and  increasing  the  runoff  through 
the  natural  or  man-made  watercourses . 

In  addition  to  changing  the  original  hydrologic  balance  of  the 
area,  man  changes  the  water  itself.  Chemicais  or  solids  may  be  added  to 
the  water;  it  may  be  used  repeatedly  for  irrigation  and  thus  increase 
its  content  of  dissolved  solids •  or  the  original  dissolved  solids  may 
be  removed. 

Lands  Within  the  Area 

The  rates  and  amounts  of  percolation  to  ground  water  depend 
upon  the  types,  extent,  and  permeability  of  the  soils  which  receive  the 
waters.  Within  the  Folsom-East  Sacramento  area  there  are  three  major 
soil  classes: 

1.  Alluvial  soils  which  Eire  deep  and  permeable. 

2.  Hardpan  lands  which  are  quite  impermeable. 

3.  River  wash  and  dredger  tailings  having  a  wide  remge 
of  permeabilities. 
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Urban  expansion,  however,  is  not  inhibited  by  the  percolation 
characteristics  of  the  land.  The  hardpan  soils  will  ultimately  require 
surface  drainage  facilities  but  this  is  not  expected  to  be  an  impediment 
to  ELlmost  complete  urbanization  of  the  area.  The  dredger  tailings  are 
highly  permeable,  and  will  require  treatment  before  serving  as  the  founda- 
tions of  structures  heavier  than  private  residences.  It  is  doubtful, 
however,  that  land  permeability  will  even  enter  into  the  caJ-culations  of 
land  developers. 

Land  Use  Pattern 

The  land  use  pattern  within  the  area  of  investigation  has  ex- 
hibited a  startlingly  rapid  changeover  during  the  last  two  decades.  An 
area  once  used  primarily  for  dry  range  grazing  and  row  crop  agriculture  is 
now  becoming  another  appendage  to  the  generaJ.  Sacramento  urban  complex. 
This  change  in  the  land  use  pattern  brings  with  it  a  markedly  altered 
water  regime.  Lands  that  were  once  productive  permeable  agricultural 
lands  are  now  covered  by  rooftops  or  other  impermeable  materials.  As  long 
as  the  land  use  remains  in  agriculture,  rainfall  and  high  quality  waters 
used  in  irrigation  can  easily  percolate  to  the  water-bearing  strata  beneath. 
Today,  the  open  permeable  area  is  being  rapidly  reduced,  and  the  percolant 
from  urban  and  industrial  usage  may  seriously  lower  the  quantity  and  quality 
of  the  flows  returning  to  the  ground  water  reservoir. 

As  urbanization  of  the  area  increases,  it  is  expected  that  land 
values  and  accompanying  taxes  will  increase  concurrently.  For  this  reason 
agriculture,  as  it  exists  today,  will  undoubtedly  not  be  able  to  compete 
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for  the  use  of  lands  in  this  area  in  the  future.   It  is  reasonable  to 
expect  that  by  the  end  of  the  century  no  agricultural  Icuids  will  be  left 
in  the  area. 

Land  Use  Suirvey 

A  land  use  survey  conducted  in  I96I  indicated  that  nearly 
5,^+00  acres  of  land  within  the  Folsom-East  Sacramento  area  were  then 
being  irrigated.  Assigning  a  water  requirement  for  irrigation  of  three 
feet  per  acre  per  year,  the  total  use  of  both  ground  and  surface  water 
for  irrigation  would  have  been  about  l6,200  acre-feet  annually.  The 
results  of  the  I96I  land  use  survey  are  shown  in  Table  No.  1,  on  Page  10. 
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TABLE  NO.  1 

PATTERN  OF  LAND  USE,  I96I 

(In  Acres) 

Irrigated  Lands  Acres 

Forage  Crops  3^570 


Truck  Crops 


Miscellaneous 
Subtotal 


l»00 


Field  Crops  220 

Orchard  770 

Vineyard  '^^Q 

Subtotal  5,370 

Urban  Lands 

Military  6,06o 

Commercial  90 

Industrial  1,^90 

Residential  l,'+50 


670 
9,760 


Vacant  Lands  ^'^/QOQ 

TOTAL  59,130 
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As  the  irrigation  requirement  diminishes,  the  need  for  munici- 
pal and  industrial  water  will  increase.  Studies  indicate  that  before 
the  year  2,000  agriculture  will  have  ceased  in  the  Folsom-East  Sacramento 
area  and  all  available  water  will  be  utilized  by  industry  ajid  munici- 
palities.  Figure  No-  1  shows  the  expectation  graphically. 


100% 


75% 


50% 


25% 


I960  1970  1980         1990  2000 

Figure  I,   CHANGES  IN  WATER    USE  THROUGH  TIME 
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Soil  Classification  Survey 

A  soil  classification  survey  of  the  area  was  conducted  during 
the  summer  smd  fall  of  1962.  The  results  of  this  survey  are  shown  in 
Table  No.  2,    "Classification  of  Soils."  The  soils  within  the  area  can 
be  classified  by  permeabilities.  Highly  permeable  materials  are  com- 
X>osed  largely  of  coarse  river  wash  and  dredger  tailings.  Permeable 
materials  include  most  of  the  recent  alluvial  soils  that  are  now  under 
irrigation,  generally  within  one  mile  of  the  American  River.  Slightly 
permeable  materials  include  the  claypan-haxdpan  terrace  soils  found 
extensively  south  of  Highway  50.  The  soil  classification  survey  showed 
a  close  correlation  between  permeabilities  and  geologic  units  shown  on 
Plate  No.  2. 

TABLE  NO.  2 
CLASSIFICATION  OF  SOILS 


Class 


Acreage 


Percent 


Highly  Permeable  Materials 
Permeable  Materials 
Slightly  Permeable  Materials 
TOTAL 


17,770 

3,270 

38,090 

59,130 


30 

6 

6U 

100 
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Ground  Water 

Ground  water  is  available  throughout  the  entire  area  of  investi- 
gation, occurring  in  four  geologic  formations — the  Mehrten,  Laguna,  Victor, 
and  Recent  alluvium.  All  four  formations  contain  unconf ined  ground  water, 
though  confined  ground  water  does  occur  locally  in  the  Mehrten  and  Laguna 
Formations.  Unconformable  contacts  exist  between  several,  of  these  forma- 
tions, but  the  character  of  the  contacts  is  such  that  they  do  not  impede 
the  movement  of  ground  water. 

Storage  Capacity 

The  availability  of  ground  water  depends,  in  part,  upon  the 
amount  stored.  The  net  storage  depends  upon  inflow,  outflow,  pumping,  and 
other  hydrologic  factors. 

Before  the  storage  capacity  of  an  area  can  be  determined,  or 
estimated,  certain  data  must  be  known,  or  assxjimed.  These  include  specific 
yield,-'  depth,  and  extent  of  water-bearing  strata.  As  a  first  step  in 
computing  the  ground  water  storage  capacity  of  the  Folsom-East  Sacramento 
area,  the  area  within  each  section  was  measured  to  the  nearest  five  acres. 
Twenty-foot  depth  intervals  were  established,  and  each  interval  was  classi- 
fied in  one  of  five  materials  categories.  The  categories  were  taken  almost 
entirely  from  drillers'  logs,  which  in  many  instances  had  entries  simply  as 
gravel,  sand,  and  clay.  In  actual  fact,  these  three  types  include  many 
subtypes  and  combinations  of  types.  For  practical  purposes,  it  was 


1/   Specific  yield  is  defined  as  the  ratio  of  the  volume  of  water  drained 
by  gravity  from  a  saturated  sample  to  the  total  volume  of  the  sajnple, 
expressed  as  a  percentage.  It  is  assumed  in  this  report,  for  example, 
tliat  a  cubic  foot  of  saturated  gravel  would  yield  25-  percent  of  a 
cubic  foot  of  water. 
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necessary  to  restrict  the  driller's  log  entries  into  five  general  classes 

and  assign  a  specific  yield  to  each.  The  classes,  and  the  specific  yield 

assigned  to  each  were: 

TYPE  SPECIFIC  YIELD 

Gravel;  or  sand  and  gravel  mixed  25?i 

Sand,  not  packed  2fyf» 

Sand  packed  tight  or  hard  lO^t 

Cemented  gravel,  clay  and  gravel,  sandstone 

or  silt  556 

Claor  yf, 

Each  of  these  terms,  it  should  be  emphasized,  included  as  many 

as  19  different  designations  used  by  drillers,  which  might  or  might  not 

refer  to  the  ssime  material.  The  average  specific  yield  of  each  depth 

zone,  to  a  depth  of  U20  feet,  was  then  calculated  for  each  section.—' 

While  well  depths  varied  from  less  than  150  to  about  60O  feet,  few  water 

wells  has  been  drilled  below  UOO  feet  and  data  pertaining  to  lower  depths 

were  scanty.  In  many  cases  specific  yields  and  capacities  below  the  I4OO 

foot  depth  were  extrapolated  from  data  developed  through  the  0  to  UOO 

foot  zone.  A  summary  of  average  specific  yields  from  each  horizontal 

layer  from  0  to  420  feet  is  presented  in  Table  No.  3.  The  complete  data, 

from  which  the  averages  were  derived,  are  included  in  Appendix  B. 

The  storage  capacity  for  each  section  was  calculated  from  the 

specific  yield  for  that  section.  A  summary  of  the  storage  capacity  of 

each  layer  is  presented  in  Table  No.  U.  The  complete  data  are  included 

in  Appendix  B. 


1/   Section  lines  were  taken  from  U.  S.  Geological  Survey  7-|  minute 
quadrangle  sheets. 
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TABLE  NO.  3 
AVERAGE  SPECIFIC  YIELDS  AT  VARIOUS  DEPTHS 


Depth 

Interval 

(feet) 

Specific 

Yield 
(percent) 

0-20 

11 

20-UO 

12 

UO-60 

11 

60-80 

11 

80-100 

9 

100-120 

9 

120-li+O 

7 

i4o-i6o 

7 

160-180 

6 

180-200 

8 

200-220 

8 

Depth 

Interval 

(feet) 

Specific 
Yield 
(percent) 

220-240 

9 

240-260 

7 

260-280 

6 

280-300 

6 

300-320 

6 

320-340 

6 

340-360 

6 

360-380 

7 

380-400 

7 

400-420 

7 
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TABLE  NO.    h 

STORAGE  CAPACITIES  OF  SUBSURFACE  ZONES 

WITHIN  AREA  OF  IIWESTIGATION 


Depth 

Interval 

(feet) 

Storage 
Capacity 
(acre-feet) 

0-20 

138,500 

20-UO 

li+6,i+00 

lK)-60 

12U,T00 

60-80 

118,200 

80-100 

112,700 

100-120 

103,100 

120-IMD 

86, 700 

Iii0-l60 

92,300 

160-180 

90,000 

180-200 

99,000 

200-220 

93,000 

Depth 

Interval 

(feet) 

Storage 
Capac  ity 
(acre -feet) 

22O-2UO 

101,500 

21+0-260 

83,^*00 

260-280 

69,100 

280-300 

62,100 

300-320 

70,800 

32O-3I+O 

78,600 

31+0-360 

67,300 

360-380 

71^,500 

380-UOO 

87,600 

UOO-U2O 

85,300 

Total  Storage  Capacity  —     1,985,000  acre-feet 
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Change  of  Storage 

Calculations  of  change  of  groxind  water  storage  depend  upon 
measurements  of  the  fluctuation  in  depths  to  ground  water  under  different 
seasonal  and  hydrologic  conditions.  Such  meas\irements  are  also  used  to 
cgQ-Culate  rates  of  change  in  storage,  direction  of  ground  water  flow,  and 
slope  of  the  ground  water  surface.  To  obtain  these  data  an  extensive 
well  canvass  was  conducted  throughout  the  area  of  investigation  to  locate 
and  determine  the  construction  and  depth  of  all  wells.  Upon  completion 
of  this  canvass,  a  niomber  of  wells  were  selected  that  would  best  allow 
the  measurement  of  water  levels  to  indicate  the  direction  of  movement  of 
ground  water  and  the  gain  in,  or  loss  of,  stored  water.  These  wells  are 
listed  in  Table  No.  5  (at  the  end  of  this  report).  Locations  of  the  wells 
selected  for  measurement  are  shown  on  Plate  No.  1. 

To  provide  a  basis  for  comparison,  elevations  of  the  reference 
points  used  for  measurements  were  determined  by  differential  leveling 
methods.  All  water  level  measurements  were  converted  to  mean  sea  level, 
U.  S.  Geological  Survey  datum.  Prior  to  this  investigation,  the  U.  S. 
Bureau  of  Reclamation  had  made  ground  water  measurements  for  a  portion 
of  the  investigated  eirea.  The  lines  of  equal  elevation  of  the  ground 
water  determined  from  these  data  are  shown  on  Plate  No.  5»  "Lines  of  Equal 
Elevation  of  Water  in  Wells,  Spring  19^6  and  Spring  1953." 

Measurements  of  the  water  level  elevations  were  made  during  the 
spring  of  I962  and  spring  of  I963  and  are  presented  in  Plate  No.  6,  "Lines 
of  Equal  Elevation  of  Water  in  Wells,  Spring  I962  and  Spring  I963." 

The  measurements  made  of  the  depth  to  ground  water  in  the  spring 
of  1963  are  presented  in  Plate  No.  T,    "Lines  of  Equal  Depth  to  Water  in 
Wells,  Spring  I963." 
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A  comparison  of  the  1953  ground  water  elevations  to  the  19^3 
ground  water  elevations  shows  a  general  decline  throxjghout  the  entire 
area  of  investigation,  with  the  least  amount  of  change  occurring  where 
the  American  River  is  influencing  the  recharge.  The  greatest  change, 
approximately  20  feet,  occurs  in  the  Rancho  Cordova  area  where  intense 
urban  development  has  taken  place  and  in  the  southeastern  portion  of  the 
area  where  recharge  is  very  minor.  These  changes  are  illustrated  on 
Plate  No.  8,  "Lines  of  Equal  Change  of  Elevation  of  Water  in  Wells, 
Spring  1953  to  Spring  1963." 

During  the  decade  1953-^3^  the  groijind  water  storage  was  reduced 
approximately  67,000  acre-feet,  or  an  average  of  6,700  per  year.  The 
rate  of  reduction  has  apparently  been  intensified  during  later  years. 
Between  the  time  that  ground  water  measurements  were  made  in  the  spring 
of  1962  and  the  spring  of  1963,  ground  water  storage  was  reduced  by 
approximately  11,500  acre-feet.  This  reduction,  at  an  accelerated  rate, 
reflects  the  increased  urban  and  industrial  use  of  water  within  the  area 
coupled  with  a  decreasing  amount  of  recharge.  The  reduced  recharge  is 
probably  due  mainly  to  the  cessation  of  dredger  operations,  but  also 
reflects  the  decrease  in  land  available  to  receive  precipitation  as  a 
result  of  urban  and  industrial  development. 

Ground  Water  Withdrawals 

The  recent  urban  aiid  industrial  expansion  within  the  area  of 
investigation  shown  on  Plate  No.  9>  "Urban  and  Industrial  Developments, 
1963,"  requires  that  a  fim  and  plentiful  supply  of  water  be  available 
now  and  in  the  future.  Though  surface  water  is  available,  the 
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largest  supply  is  from  groxind  water  principally  because  ground  water  of 
high  quality  is  available  throughout  the  area  euid  extensive  conveyance 
and  treatment  facilities  ax^  not  needed.  Table  No.  6  shows  ground  water 
extractions  by  all  users  d\iring  the  I96I-62  fiscal  year. 

As  urbanization  developed  within  the  area  of  investigation, 
water  companies  were  formed.  Lajrge  corporations  and  public  groups,  such 
as  Aerojet-General  Corporation  and  Mather  Air  Force  Base,  developed  their 
own  ground  water  supplies.  Individiials  and  small  industrial  users  out- 
side the  area  seived  by  the  water  companies  usually  developed  their  own 
supplies  and  ordinarily  did  not  keep  records  of  the  amount  withdrawn. 
The  quantity  pumped  outside  the  service  areas  of  the  organized  water 
companies  was  determined  by  listing  and  estimating  each  individual  use. 

The  ancunt  of  water  used  for  agric\iltural  purposes  was  determined 
by  using  an  estimated  figure  of  3«0  feet  per  acre  per  year  on  5^370  acres  of 
irrigated  lands  within  the  area  of  investigation.  Agricultvire  presently 
requires  about  twice  the  amount  of  water  as  all  other  uses  combined  require. 
This  situation  will  change,  however,  as  urbanization  increases  at  the 
expense  of  agriculture. 
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TABLE  NO.  6 

AMOUNTS  OF  GROUND  WATER  EXTRACTED 

(July  1,  1961  -  June  30,  I962) 


: Mill ion  Gallons:  Acre-Feet 
:    Per  Day    :  Per  Year 


Water  Companies 
Individual  residences 

Industrial  (outside  of  the  service  area) 
Agricultural 
TOT/^i 


7.5 

8,370 

0.6 

670 

0.2 

220 

it^.U 

16,110 

22.7 

25,370 

Table  Ho.  7  shows  the  amounts  of  ground  water  withdrawn  from 
the  basin  by  the  four  largest  users  in  the  area  from  July  1,  I961  to 
June  30,  1962.  The  areas  served  by  the  users  listed  in  Table  No.  7  are 
shown  on  Plate  No.  10,  "Sewer  Maintenance  and  Water  Service  Districts." 
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TABLE  NO.  7 

GROUND  WATER  WITHDRAWALS  BY  POUR  LAHGEaT  USERS 

(July  1,  1961  to  June  30,  I962) 

YesLTly  Witbdxawal 
User  (acre-feet) 

Natomas  Water  Company  -I  3,138 

Citizens  Suburbeua  Water  Company  1,027 

Mather  Air  Force  Base  2,801 

Aerojet-GenergQ.  Corporation  1,M30  ±/ 

TOTAL  8,366 

Recharge 

If  a  ground  water  body  is  not  to  be  depleted,  there  must  be  a 
balance  between  the  amount  of  water  withdrawn  and  the  amount  replaced. 
It  is  quite  obvious  that  if  more  water  is  remDved  than  replaced,  the 
water  table  will  drop.  Ground  water  replenishment  for  the  area  of  in- 
vestigation occurs  from  infiltration  of  rainfall,  s'urface  streams, 
unconstaned  applied  water,  and  imported  water. 

Precipitation.  The  amount  of  infiltration  from  precipitation, 
a  major  source  of  recharge  to  ground  water,  depends  on  many  factors  such 
as  precipitation  intensity,  soil  characteristics,  and  vegetative  cover. 

Average  annxial  precipitation  in  the  aurea  of  investigation 
ranges  from  17  inches  in  the  western  portion  of  the  area  to  22  inches 
in  the  northeastern  portion.  Practically  all  of  the  rainfall  occurs 


1/  Serving  3,125  connections  at  an  average  of  897  gallons  per  day  per 

connection. 
2/  Estimated 
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fix)m  November  to  April.  Plate  No.  1  shows  lines  of  eqvial  average 
seasonal  rainfall  within  the  eurea  of  investigation  from  1910  to  I960. 

For  purposes  of  this  investigation  is  was  ass\jmed  that  6? 
percent  of  the  precipitation  falling  on  the  highly  permeable  materials 
and  10  percent  falling  on  the  remainder  of  the  area  would  infiltrate  to 
ground  water.  Infiltration  from  20  Inches  of  precipitation  per  year  on 
17,700  acres  of  highly  permeable  materials  and  from  18.5  inches  on  the 
Ul,300  acres  of  other  lands  contributes  approximately  26,000  acre-feet 
of  recharge  to  the  ground  water  supply  eau:h  year. 

Stream  Channel  Seepage.  Prior  investigations  of  infiltration 
in  the  area  estimated  that,  after  con5)letion  of  upstream  controls,  per- 
colation of  the  American  River,  between  the  Folsom  Bridge  and  the  con- 
fluence of  the  American  River  with  the  Sacramento  River,  would  account 
for  approximately  61|,000  sicre-feet  of  water  per  season.—' 

The  Folsom-East  Sacramento  area  embraces  less  than  one-fourth 
of  the  area  receiving  seepage  from  the  American  River.  While  the  in- 
filtration rate  may  v£u:y  within  different  reaches  of  the  river,  data 
generated  during  the  investigation  were  not  svifficiently  detailed  to 
determine  the  actual  infiltration  rate  at  each  point  within  the  area  of 
investigation.  The  siii^plifying  assumption  was  therefore  made  that  the 
rates  of  infiltration  were  invariant  and  about  l6,000  acre-feet  of  water 
is  percolating  annually  into  the  groxind  water  basin  iinderlying  the  Folsom- 
East  Sacramento  Area. 

Seepage  from  the  beds  of  the  annual  streams  in  the  area  is 
probably  small.  Runoff  is  generally  rapid,  the  period  of  flow  seldom 


1/   Bulletin  No.  21,  State  Water  Resources  Board,  1955. 
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lasts  more  than  a  few  days  after  a  storm.  Attempts  at  determining  the 
amount  of  seepage  on  two  of  the  major  streams  were  not  successfvil. 

Imported  Water.  At  the  turn  of  the  century,  the  Natomas 
Dredging  Company,  needing  a  reliable  supply  of  water  for  their  operation, 
constructed  a  dam  on  the  Americeui  River  above  the  City  of  Folsom.  This 
dam  diverted  the  necessary  water  to  maintain  the  conipany's  operations 
ajid  supplied  irrigation  water  to  lands  under  cultivation.  The  creation 
of  the  dam  resulted  in  diversions  of  at  least  26,000  acre-feet  of  water 
per  yeecr.— ' 

Gold  dredging  operations  required  water  throughout  the  year  and 
the  percolation  of  this  water  from  the  dredger  ponds  was  a  major  source 
of  recharge  to  the  ground  water  basin,  amounting  to  more  than  20,000  acre- 
feet  per  year.   Since  the  cessation  of  dredging  operations  in  19^1, 
diversions  to  the  dredging  ponds  have  been  stopped,  ending  the  recharge 
to  the  ground  water  basin  from  this  sovirce. 

One  of  the  principal  water  users  in  the  area,  Aerojet-General 
Corporation,  estimates  that  it  has  a  potential  use  of  ten  million  geOJ-ons 
of  water  per  day  (30* 6  acre-feet)  and  purchases  this  amoxint  from  the 
Natomas  Dredging  Company.  This  water  is  delivered  in  a  continuous  flow 
by  the  same  conveyance  system  that  formerly  supplied  the  dredging  operations. 
The  amount,  however,  is  usually  more  than  is  currently  needed  and  the 
excess  is  discharged  to  the  old  dredger  ponds,  where  it  eventually 
evaporates  or  infiltrates  to  the  ground  water. 


\J       The  amount  of  water  diverted  by  the  Natomas  Dredging  Company  was  of 
such  magnitude  that  when  their  dam  was  removed  by  the  Bureau  of 
Reclamation  to  allow  the  construction  of  Folsom  Dam,  established  water 
rights  were  firm  enough  to  cause  more  than  26,000  acre-feet  of  water 
to  be  relased  annually  for  the  use  of  rights  holders. 
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To  reduce  this  wasteige  ami  eliminate  maintenance  costs  on  the 
conveyance  system,  plans  have  been  made  to  construct  a  ten  million  gallon 
holding  basin.  This  would  allow  the  amount  of  water  delivered  to  be 
reduced  to  the  actual  amount  needed. 

In  addition  to  the  ten  million  gallons  furnished  by  the  water 
company,  Aerojet  pumps  about  l-^-  million  gallons  of  water  (3 '8  acre-feet) 
daily  from  local  wells.  Although  most  of  the  tngjorted  ten  million  gallons 
per  day  are  allowed  to  waste  to  the  dredger  tailings,  it  is  more  economi- 
cal for  Aerojet  to  pump  the  additional  l-^-  million  gallons  than  to  build 
conveyance  systems  to  outlying  test  facilities.  Of  the  total  water 
supplied  to  the  Aerojet-General  Corporation,  about  If  million  gallons  of 
water  per  day=/  are  returned  to  the  American  River  via  Buffalo  Creek  as 
wastes  from  their  sewage  treatment  plant.  An  attempt  was  made  to  deter- 
mine the  recharge  from  Buffalo  Creek;  however,  the  results  of  field 
mefiisurements  were  inconclusive. 

Present  recharge  to  the  ground  water  body  from  the  infiltration 
of  imported  water  amounts  to  approximately  8,000  acre-feet  per  year.  If 
the  proposed  storage  basin  is  constructed,  all  recharge  to  the  grovind 
water  from  the  surplus  water  presently  delivered  will  cease.  Recharge 
to  the  ground  water  table  will  then  amount  to  approximately  2,000  aw:re- 
feet  per  year. 

Some  of  the  land  bordering  the  American  River  have  been 
irrigated  in  the  past  by  pungjing  water  directly  from  the  river.  This 


1/  Determined  from  flow  records  at  the  Aerojet-General  Coirporation 
sewage  treatment  plant  July  I96I  to  June  I962  inclusive. 
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practice  tias  almost  stopped  and  recharge  from  this  sovirce  is  now 
negligible . 

Unconstaned  Urban  Water.  Data  collected  from  nine  cities  in  the 
Central  Veilley  indicate  that  approximately  50  percent  of  the  water  de- 
livered to  urban  areas  is  consumed  while  approximately  70  percent  of  the 
balance  flows  to  the  sewers,  with  the  remainder  infiltrating  to  the 
gro\ind  water  table.—   In  short,  only  15  percent  of  the  water  delivered 
to  urban  areas  becomes  available  for  infiltration. 

Applying  this  ratio  to  the  amount  of  water  supplied  to  the 
Folsom-East  Sacramento  sewered  urban  areas  by  the  water  companies,  as 
shown  in  Table  No.  T,  recharge  to  the  ground  water  basin  from  this  source 
amounts  to  approximately  1,250  acre-feet  per  year.  In  19^2,  there  were 
approximately  500  homes  in  the  area  that  were  tinsewered  and  discharged 
their  wastes  to  septic  tanks.  It  is  estimated  that  each  of  these  septic 
tanks  contributes  200  gallons  of  water  per  day  to  infiltration.  Recharge 
from  these  septic  tanks  amounted  to  approxiioately  IDO  acre-feet  of  water 
during  I962. 

The  infiltration  of  waste  waters  from  sewage  treatment  plants 
is  believed  to  be  negligible  and  is  not  considered  as  a  soxurce  of  jrecharge 
in  this  area.  All  the  plants  seirving  the  area  of  investigation  discharge 
their  wastes  to  watercourses  that  flow  from  the  area  of  investigation. 
The  sewage  treatment  plants  ajid  amounts  discharged  by  each  during  the 
1961-62  fiscal  year  are  listed  in  the  following  tabulation: 


1/   Bulletin  No.  21,  State  Water  Resources  Board,  1955- 
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:    Effluent    : 
:  Disposal  Point  : 

Design  : 

Capacity  : 

MGD    : 

Dis 
MGD  : 

charge 
AF/Year 

Rancho  Cordova 

American  River 

U.O 

1.10 

1,232 

Man love  S.M.D. 

Morrison  Cr«ek 

1.2 

0.25 

280 

Mather  A.F.B. 

Morrison  Creek 

1.5 

0.97 

1,087 

Aerojet-General  Corp. 

Buffalo  Creek 

0.38 

1+26 

TOTAL 

2.70 

3,025 

Unconsvuned  Irrigation  Water.  In  the 

Folsom-East  Sacramento 

area,  five  inches  of  vater  may  he  expected  to  percolate  to  the  ground 

1/ 
water  table  for  every  18  inches  of  water  applied  for  irrigation.-^ 

2/ 
Assviming  an  average  application  of  three  feet  per  acre  per  year,—'  of 

which  ten  inches  percolate  to  ground  water,  1^,500  acre-feet  of  water  per 
year  is  recharged  to  the  area's  ground  water  table  from  applied  irrigation 
water. 

Unconsumed  Industrial  Water.  Many  of  the  waste  waters  from 
industrial  or  manufacturing  plants  unserviced  by  sewer  systems  are  dis- 
charged to  septic  tanks  or  holding  ponds.  Infiltration  from  these  sources 
c8Ln  be  significant,  depending  on  the  amount  discharged  and  method  of 
disposal.  Individual  discharges  of  industrial  waste  were  listed  and 
infiltration  rates  were  assigned  to  each  discharge  based  on  amounts  dis- 
charged and  methods  of  disposal.  It  is  estimated  that  the  recharge  from 
these  unsewered  industrial  and  manufacturing  plants  amounted  to  approxi- 
mately 250  ajcre^feet  of  wateir  during  1962. 


1/   Bulletin  No.  21,  State  Water  Resources  Board,  1955- 
2/   See  discussion  in  Land  Use  Survey  on  Page  9» 
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Subsurface  Outflow 

Tbovigh  subsvirface  inflow  to  the  ground  water  basin  does  not 
occ\ir  through  the  impermeable  formations  of  the  Sierras,  subsurface 
outflxw  does  occur.  Consequently  the  area  of  investigation  is  not  a 
closed  ground  water  basin* 

Ground  water  elevations  indicate  that  on  a  front  approximately 
nine  miles  in  length,  ground  water  is  leaving  the  area  with  a  hydraulic 
gradient  of  approximately  .0025,  a  slope  of  13-2  feet  per  mile. 

Geologic  observations  indicate  that  the  sediments  through 
which  the  water  flows  average  800  feet  in  depth  and  have  an  estimated 
permeability  of  UOO  gallons  per  day  per  square  foot.  These  dimensions 
result  in  a  computed  subsurface  outflow  of  U2,600  acre-feet  per  year. 

Outflow  was  computed  by  means  of  Darcy's  formula  (Q=kiA)  where: 

Q  =  quantity  of  subsvirface  outflow 

Is.  =  penaeability 

A  s  cross  sectional  area 

i  =  hydraulic  gradient 

This  principle  was  first  stated  by  Dsuxiy  as:  — ^  "The  volume  of 
water  which  passes  through  a  bed  of  sand  of  a  given  nature  is  proportional 
to  the  pressure  and  inversely  proportional  to  the  thinkness  of  the  bed 
traversed." 

Exported  Water 

The  term  "exported  water",  as  used  in  the  report,  reflects  the 
waste  discharges  and  iirigation  runoff  that  enter  surface  watercourses  to 
eventually  leave  the  area  of  investigation. 


1/   Todd,  David  Keithj  Ground  Water  Hydrology;  John  Wiley  8s  Sons,  Inc., 
1959.  
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Cordova  and  Memlove  sewage  treatment  plants  discharge  their 
wastes  to  watercoiirses  at  points  where  they  flow  rapidly  from  the  area. 
Wastes  from  the  Mather  Air  Foce  Base  and  Aerojet-General  Corporation 
sewage  disposal  plants  traverse  watercourses  for  some  distance  before 
leaving  the  eirea.  The  volume  of  wastes  discharged  from  these  plants 
amounts  to  approximately  3>CK)0  acre-feet  per  year.  Irrigation  runoff 
eventually  enters  the  same  watercourses  and  contributes  approximately 
2,700  acre-feet  per  year. 

The  total  5^.700  acre-feet  of  water  per  year  which  leaves  the 
area  in  this  manner  originate  as  ground  water  and  represent  a  direct 
loss  from  the  ground  water  basin.  This  loss  is  accounted  for  in  estimates 
of  withdrawals  and  is  presented  here  only  for  reference. 

Hydrologic  SimF'ft'fy 

A  balance  of  the  quantities  estimated  for  these  soxirces  of 
supply  and  withdrawal  was  made  to  reflect  the  accviracy  of  the  estimates. 
This  balance  is  summarized  in  Table  No.  8. 
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TABLE  NO.  8 
SUMMARY  OF  ESTIMATED  AMOUNTS  OF  SUPPLY 

AM3 
WITHDRAWALS  TO  GROUND  WATER  BODY  -  I962 


Source 


Amount   in 
acre-feet  per  year 


Supply 

Precipitation  infiltrationi/ 

Stream  channel  seepage 

Imported  vater  infiltration 

Unconsumed  irrigation,  urban  and 
industrial  water 

TOTAL 


26,000 
16,000 

8,000 


6,000 
56,000 


Withdraval 

Irrigation  use 

Urban  and  industrial  use 

Sub s\ir face  outflow 

TOTAL 


16,100 

9,300 
U2,600 

68,000 


2/ 


1/   Based  on  50-year  average  of  precipitation. 

2_l       Includes  water  removed  from  storage,  see  discussion  on  Page  18. 
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CHAPTER  IV.   WATER  QUALITY 

Ground  and  surface  waters  within  the  Folsom-East  Sacramento 
area  are,  at  present,  of  excellent  quality.  However,  with  the  rapid 
buildup  of  industry  and  residences  in  the  area,  the  opportunities  and 
probabilities  for  the  ground  water  basin  to  become  degraxied  will  increase. 
Fortunately,  industry  and  all  the  agencies  of  government  concerned  with 
the  area  are  aware  of  the  possibilities  of  contamination  and  are  working 
together  to  insure  the  continuance  of  a  water  supply  of  excellent  qusility. 

Classification  of  Waters 

There  are  numerous  systems  of  water  classification.  The  system 
used  in  this  report  uses  the  predominant  cation  and  anion  as  the  primary 
elements  of  classification.  The  units  of  this  system  are  expressed  as  a 
percent  of  the  reacting  value  of  the  equivalents  per  million.  Where  no 
ion  clearly  predominates,  a  system  of  hyphenated  adjectives  is  used.—' 

V/aters  collected  from  96  wells  within  the  study  area  were 
classified  and  found  to  fall  into  one  of  five  classifications.  These 
classifications  were : 

1.  Calcium  Bicarbonate 

2.  Sodium- Calcium  Bicarbonate 


— '  See  Fair  &  Geyer,  Water  Supply  and  Waste  Water  Disposal;  and  Geologiceil 
Survey  Water-Supply  Paper  1^73,   Study  and  Interpretation  of  the 
Chemical  Characteristics  of  Natural  Water. 
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3.  Calcium- Sodium  Bicarbonate 
k.     Calcium-Magnesium  Bicarbonate 
5.  Magnesium-Calcium  Bicarbonate 

Each  class  of  water  is  usually  found  within  a  certain  locality. 
Plate  No.  11,  "Mineral  Characteristics  of  Ground  Water,"  shows  the  loca- 
tions of  the  wells  producing  the  various  classes  of  water  and  the  predomi- 
nant ion  groupings.  These  grovtpings  are  usually  well  balanced.   Except 
for  a  few  wells  of  a  predominately  calcium  bicarbonate  type,  within  a 
small  locality  in  the  extreme  western  part  of  the  area  of  investigation, 
all  wells  produce  water  having  two  or  more  of  the  cations  of  calcium, 
magnesium,  and  sodium.  Generally,  two  are  predominant,  making  up  about 
80  percent  of  the  reacting  value.  Table  No.  9  (located  at  the  end  of  this 
report)  shows  the  concentrations  of  these  cations  and  anions  in  both  parts 
per  million  and  equivalents  per  million.  Not  all  possible  combinations 
exist. 

Normally,  waters  from  the  same  formation  may  be  expected  to  be 
of  the  same  classification.   In  the  Folsom-East  Sacramento  area,  however, 
this  is  not  true.  Recharge  waters  within  the  area  vary  in  type  and  in 
place,  ranging  from  precipitation  to  waste  water.  These  recharge  waters 
move  through  the  formations,  or  a  single  formation,  lenticularly  or  in 
laminar  flow  patterns  and  could  be  accessible  to  one  well  and  not  another. 
For  this  reason,  waters  drawn  from  the  same  formation  may  be  different 
types. 
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This  phenomenon  is  illustrated  by  two  wells,  9N/7E-17N1  and 
9N/7E-24h1,  both  penetrating  and  producing  water  from  the  Mehrten 
Formation  only.  Well  9N/7E-17N1,  located  within  one-quarter  of  a  mile 
of  the  American  River,  its  source  of  recharge,  produces  a  calcium- 
magnesium  bicarbonate  water,  the  sajne  type  of  water  as  is  found  in  the 
well's  source  of  recharge.  Well  9N/7E-2Uh1  is  located  away  from  the 
influence  of  recharge  of  the  American  River.   Infiltration  and  percolation 
of  precipitation  and  waste  water  is  its  only  source  of  recharge.  This 
we]JL  produces  a  sodium-calcium  bicarbonate  water. 

Most  wells  producing  this  class  of  water  (sodium-calcium 
bicarbonate)  are  located  in  the  southeastern  portion  of  the  area  of 
investigation,  with  the  northernmost  well  located  on  Aerojet- General 
Corporation  property  in  T9N,  R7E,  Sec.  2k.     The  wells  in  the  southeastern 
portion  of  the  area  of  investigation  penetrate  both  the  Laguna  and 
Nfehrten  Formations.  The  Laguna  Formation  is  now  dewatered  in  this 
locality  and  the  wells  obtain  their  water  from  the  Mehrten  Formation 
only. 

There  are  wells  in  the  south-central  area  which  produce  the 
same  class  of  water.  These  wells,  however,  are  probably  not  deep  enough 
to  penetrate  the  Mehrten  Formation.  Other  wells  in  the  same  area,  however, 
produce  a  calcium- sodium  bicarbonate  water. 

Calcium- sodium  bicarbonate  water  is  also  obtained  from  wells 
located  in  the  southwestern  part  of  the  area  of  investigation.  Wells 
producing  this  type  of  water  are  not  drilled  deep  enough  to  penetrate  the 
Mehrten  Formation,  but  obtain  their  waters  from  the  Laguna  and  Victor 
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Formations.  Many  of  the  wells  that  supply  the  individual  residences  are 
relatively  shallow,  penetrating  just  the  Victor  Formation,  which  is  seldom 
at  a  depth  of  more  than  100  feet.  The  water  from  this  formation  shows  no 
predominant  cation.  The  chemical  constituents  of  this  water  are  so  low 
as  to  pose  a  problem  to  laboratory  techniques.  Recharge  to  the  Victor 
Formation  is  from  the  American  River,  which  is  in  direct  hydraulic  contact 
with  the  formation,  and  from  infiltration  of  precipitation  and  applied 
waters . 

The  c ale i\im-magne slum  bicarbonate  water  is  pumped  from  wells 
located  in  the  north-central  area  of  investigation.  Shallow  wells  that 
obtain  their  supply  from  the  Mehrten  Formation,  where  it  is  under  recharge 
from  the  American  River,  produce  this  type  of  water.  Deeper  wells,  located 
in  the  Rancho  Cordova  and  Mather  Air  Force  Base  areas,  that  obtain  their 
supply  from  the  three  major  aquifers,  the  Mehrten,  Laguna,  and  Victor, 
also  produce  a  calcium-magnesium  bicarbonate  water. 

Wells  producing  a  magnesium-calcium  bicarbonate  type  of  water 
are  located  in  the  northeastern  section  of  the  area  of  investigation. 
These  wells  are  relatively  shallow,  drawing  from  the  Laguna  Formation 
only.  Recharge  to  this  formation  is  also  from  direct  contact  with  the 
American  River,  infiltration  of  imported  water  from  the  American  River, 
and  the  infiltration  of  precipitation.  Though  the  source  of  recharge  to 
the  various  formations  is  essentially  the  same,  the  base  exchange  properties 
of  each  formation  are  different  and  account  for  the  different  classes  of 
water  produced. 

The  follov/ing  tabulation  summarizes  the  classification  of 
water  found  in  the  various  localities  within  the  axea  of  investigation. 
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General  Location 

Within 

Area  of  Investigation 


Classification 
of 
Water 


Remarks 


Extreme  Vte stern 
Southeastern 

South- Central 
Southwestera 

North- Central 


Northeastern 


Calcium  Bicarbonate 
Sodixim- Calcium  Bicarbonate 


Sodium-Calcium  Bicarbonate 

and 
Calcium-Sodium  Bicarbonate 

Calcium- Sodium  Bicarbonate 


Water  produced  from 
Mehrten  Formation 

Water  produced  from 
Laguna  and  Victor 
Formations 

Water  obtained 
primarily  from 
Laguna  and  Victor 
Formations 


Calcium- Magnesium  Bicarbonate  Shallow  wells 

produce  from  Mehrten 
Formation.  Deeper 
wells  produce  from 
Mehrten,  Laguna,  and 
Victor  Formations 

Magnesium-Calcium  Bicarbonate  Shallow  wells 

producing  from 
Laguna  Formation 


There  are  a  number  of  wells  throughout  the  area  of  investigation 
that  obtain  their  water  from  more  than  one  aquifer.  Knowing  the  charac- 
teristics of  the  water  produced  from  individual  aquifers,  it  is  sometimes 
possible  to  determine  which  aquifers  are  contributing  to  each  well  euid  to 
arrive  at  a  determination  of  the  eunount  each  aquifer  contributes.  This  is 
accomplished  by  using  a  method  outlined  by  Piper  -i' involving  the  use  of 
the  trilinear  graph. 


—  Piper,  A.  M. ,  l^kk;     Transactions  of  American  Geophysical  Union, 
Volvune  25,  pages  91U  -  923. 
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Piper,  and  other  writers  who  have  proposed  trilinear  graphs, 
have  pointed  out  that  where  an  analysis  shows  a  mixture  of  two  original 
waters,  this  mixture  will  plot  on  a  straight  line  between  the  original 
two.  For  mixtures  of  more  than  two  waters,  the  analyses  of  the  mixture 
would  plot  within  a  figure  bouiided  by  the  components. 

An  exsjnple  of  a  mixture  of  two  waters  is  shown  in  the  analyses 
of  water  produced  from  well  9N/7E-28K1  owned  by  the  Aerojet-General 
Corporation.  The  driller's  log  of  this  well  shows  that  the  well  is 
supplied  from  both  the  Laguna  and  Mehrten  formations.  Figure  No.  2 
indicates  that  water  of  different  qualities  is  available  from  the 
separate  aquifers.  The  characteristics  of  water  obtained  from  the 
Lagxma  Formation  ajid  Mehrten  Formation  can  be  observed  in  the  plot  of 
the  analyses  of  water  obtained  from  wells  9N/7E-24h1  and  9N/7E-23L1. 
Well  2i4-Hl  produces  water  from  the  Mehrten  Formation  and  well  23L1  from 
the  Laguna  Formation.  The  analysis  from  28k1  plots  midway  between  the 
two  ajialyses  from  24h1  and  23L1.   It  is  thereby  indicated  that  each 
aquifer  is  contributing  approximately  the  sajne  amount  of  water  to  the 
weJJ..  Sin^jle  mixtures  such  as  this  occur  throughout  the  area  of  investi- 
gation where  wells  are  drilled  deep  enough  to  penetrate  two  formations. 
These  pairs  are  usually  the  Lagvina  and  Mehrten  Formations,  or  the  Victor 
and  Laguna  Formations. 

More  complex  mixtures  are  obtained  only  from  those  wells  that 
are  deep  enough  to  penetrate  all  three  of  the  water  producing  formations. 
Such  we]J.s  eu:e  located  in  a  belt  louining  in  a  north- south  line  through  the 
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central  part  of  the  area  of  investigation.  These  wells  are  the  largest 
producers  in  the  area,  developed  mainly  for  muinleipal  and  industrial  use 
by  water  supply  aigencies. 

It  has  been  determined  that  wells  producing  a  mixture  of  water 
from  all  three  aquifers  are  producing  a  calcium-magnesium  bicarbonate 
type  of  water,  the  ssune  type  derived  from  the  Mehrten  Formation  where  it 
is  recharged  by  the  Americsui  River. 

Analyses  of  Water 

The  common  chemical  constituents  generally  reported  in  water 
analyses  are  the  cations :  calciiom,  magnesium,  sodium,  and  potassium,  and 
the  anions:  bicarbonate,  carbonate,  sulfate,  and  chloride.   Colloidal 
constituents  generally  occur  as  silica,  and  iron  and  aluminum  oxides. 
Lesser  constituents,  which  are  limiting  factors  in  the  usability  of 
water  for  agricultural  or  domestic  uses  are  boron,  fluoride,  and  nitrate. 
A  more  thorough  discussion  of  limiting  constituents  and  water  quality 
criteria  are  included  in  Appendix  C  of  this  report. 

Mineral  Analyses 

The  ground  water  throughout  the  area  of  investigation  is  of 
excellent  quality.  Table  No.  10  presents  the  range  of  mineral  constituents 
of  203  available  mineral  analyses  of  ground  water  thrxsughout  the  area. 
These  analyses  are  included  in  Table  No.  9,  located  at  the  end  of  this 
report. 


-38- 


TABLE  NO.  10 
RANGE  OF  MINERAL  CONSTITUENTS  OF  GROUND  WATER 


if 


Mineral 
Constituents 


Parts  Per  Millioni 


High 


Low 


Average 


Calcium 

MagnesiiM 

Sodium 

Potassium 

Bicarbonate 

Sulfate 

Chloride 

Nitrate 

Fluoride 

Boron 

Silica 

Hardness  (total) 

To tea  Dissolved  Solids 

EC  X  10  (Mhos) 

Percent  Sodium 


63 
36 
27 

7-3 
322 

35 
87 
kd 

2.8 
0.22 
Bk 

288 

Uo5 

658 


6.2 

21 

0.5 

11 

^.7 

13 

0.0 

1.9 

38 

122 

0.0 

6.9 

1.0 

9.6 

0.0 

k.k 

0.0 

0.2 

0.00 

0.02 

5.6 

53 

23 

95 

73 

178 

9k 

247 

5.0^ 

255^ 

1/ 


Except  EC  X  10  and  Percent  Sodiiim. 


It  should  be  noted  that  only  one  well  (9N/7E-15M3)  had  a  nitrate 
concentration  which  exceeded  U.  S.  Public  Health  Service  standards  for 
drinking  water.  The  limiting  nitrate  concentration  for  such  water  is 
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i+5  ppm.  A  concentration  of  W  ppm  was  reported  on  the  amalyses  collected 
on  August  13,  1958,  though  samples  taken  previous  to  and  eifter  this 
sample  had  no  concentration  higher  than  12  ppm. 

Well  No.  8n/6e-Uk1  showed  an  increase  from  26  ppm  on 
December  18,  I96I,  to  39  PPm  on  January  10,  I963.  Well  No.  8n/6e-5K2 
showed  the  concentration  increasing  from  16  ppm  on  June  12,  1955,  to 
20  ppm  on  September  I9,  I958,  and  to  29  ppm  on  January  I6,  I963.  These 
two  wells  are  located  in  an  area  devoted  to  intensive  aigrlculture.  These 
increases  could  be  attributed  to  the  nitrates  applied  as  fertilizers, 
especially  since  both  wells  are  rather  shallow. 

Some  of  the  deeper  wells  that  penetrate  the  Laguna  and  Mehrten 
Formations  have  been  reported  to  have  a  hydrogen  sulfide  odor  and  iron 
problem.   Well  No.  8n/6e-.1^K1,  one  of  the  wells  supplying  the  housing 
area  of  Mather  Air  Force  Base,  has  been  reported  as  giving  off  such  odors. 
Analysis  of  the  water  from  this  well  showed  concentrations  of  ^.2  ppm  of 
total  iron  on  January  6,  1958,  and  O.19  ppm  on  June  21,  1962.  The 
Aerojet- General  Corporation  has  also  reported  a  similar  problem  in  their 
Well  Np.  9N/7E-28K1. 

Organic  Analyses 

Organic  concentrations  in  ground  water,  in  amounts  measured  in 
parts  per  billion,  can  cause  taste  and  odor  problems.  Progress  in  under- 
standing and  evaluating  organic  contaminants  is  hampered  by  the  difficulty 
of  detecting  these  low  concentrations  and  by  identification  of  the  complex 
varieties.  Methods  for  concentrating,  isolating  and  identifying  these 
organic  materials  have  been  under  study  by  the  U.  S.  Public  Health  Service 
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at  the  Robert  A.  Taft  Seinitary  Engineering  Center  where,  as  a  result  of 
this  study,  the  "Carbon  Adsorption  Method  for  Organics  in  V/ater, "  was 
perfected. 

Tests  have  shown  that  activated  carbon  has  unique  adsorptive 
characteristics  and  can  be  used  to  recover  organics  from  water  and  wastes. 
The  organics  can  then  be  elutriated  from  the  carbon  by  solvent  extraction. 
Basically,  the  collection  procedure  is  to  pass  a  large  amount  of  sample 
water  at  a  slow  rate  through  a  column  of  activated  carbon,  with  the  ob- 
jective of  isolating  all  of  the  organic  materials  present  by  adsoiT^tion 
to  the  carbon.  The  carbon  is  then  removed  and  dried  and  the  adsorbed 
organics  extracted  with  chloroform  and  ethanol.  The  chloroform  extract 
may  then  be  separated  into  fractions  by  means  of  differential  solubility 
and  chromatography. 

The  organics  that  are  extractable  by  chloroform  are  usually 
man-made;  whereas,  the  ethanol,  or  alcohol  extractables  usually  occur 
naturally.  Chloroform  extractables  are  separated  into  ether  insoluble s, 
water  insolubles,  eunines,  strong  acids,  weaJc  acids,  and  neutrals.  Since 
the  neutral  fraction  usually  contains  the  most  important  taste  and  odor 
producing  compounds,  this  fraction  is  f\irther  separated  into  aliphatic, 
aromatic,  and  oxygenated  fractions  by  use  of  the  column  chromatograph. 

The  U.  S.  Public  Health  Service  drinking  water  standards  have 
set  limits  on  the  organic  concentrations  and  recommend  that  chloroform 
extractables  do  not  exceed  0.2  ppm. 
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Ten  representative  wells  were  selected  during  this  investigation 
to  establish  present  organic  concentrations  and  provide  data  for  future 
reference.  Geologic  factors,  direction  and  movement  of  ground  water,  and 
expected  life  and  availability  of  the  well  were  considered  in  determining 
which  wells  to  select  as  "representative." 

The  results  of  the  analyses  for  organic  concentrations  of  the 
waters  from  these  wells  are  shown  in  Table  No.  LL  Infrared  spectrographs 
of  these  samples  are  on  file  with  the  California  Depeurtment  of  Public 
HeaJ.th,  euid  Department  of  Water  Resources. 

The  data  show  that  the  greatest  concentrations  of  the  chloroform 
extractables  appear  in  the  phenol- indicating  weeik  acids  and  the  aliphatic 
(petroleum  type  hydrocarbons)  fraction  of  the  neutrals.  This  would  indi- 
cate that  the  organic  constituent  could  be  oil;  however,  present  knowledge 
of  this  Euialytical  procedure  has  not  developed  to  the  point  where  this 
supposition  cem  be  confirmed. 

Sources  of  Possible  Impairment 

Itotil  recently  the  area  of  investigation  was  largely  devoted  to 
agriculture  and  the  few  industries  located  within  the  area  were  small. 
What  few  ground  water  quality  problems  might  have  existed  were  local  eoid 
minor. 

In  the  early  1950* s  the  Aerojet-General  Corporation  purchased  a 
plot  of  barren  land  littered  with  extensive  dredger  tailings.  The  land 
has  now  been  developed  as  a  site  for  an  industrial  complex  devoted  to  the 
development  and  production  of  rocket  engines.  This  development  brought 
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with  it  many  smaller,  related  industries  and  increased  the  demand  for 
housing  in  the  area.  The  resulting  demeuid  on  the  water  supply  has  multi- 
plied the  wastes  sufficiently  to  indicate  the  need  for  larger  facilities 
and  stricter  control  of  disposal  practices  to  prevent  possible  impairment 
of  ground  water  quality. 

Domestic  Sewage 

To  meet  the  disposal  needs  of  the  domestic  wastes  of  this 
growing  area,  four  sewage  disposal  plants  have  been  built  thus  far.  All 
discharge  their  effluent  to  a  watercourse  that  eventually  returns  either 
to  the  American  or  to  the  Sacramento  River.  Plate  No.  10  outlines  the 
areas  served  by  these  plants.  Waste  discharges  outside  these  service 
areas,  and  some  of  the  discharges  within  the  service  areas,  are   disposed 
of  by  direct  discharge  to  land  surface,  cesspools,  or  septic  tanks  with 
leach  lines. 

Industrial  Sewage 

Industrial  wastes  are  the  largest  source  of  possible  impairment 
in  the  area.  Whenever  harmful  industrial  wastes  are  discharged  into 
stream  channels,  the  ground,  or  unlined  sumps,  they  constitute  a  threat  to 
the  grovuad  water  in  that  area. 

Sources  of  industrial  wastes  include  the  aerospace  industry, 
liquid  rocket  fuel  industry,  solid  rocket  fuel  industry,  an  oil  refinery, 
an  olive  packing  plant,   a  winery,  and  a  tallow  works.  There  is  also  a 
refuse  disposal  site  in  the  area,  the  Sacramento  County  Dump,  which  covild  create 
noxious  wastes  by  precipitation  filtering  down  through  accumulated  layers 
of  trash,  tin  cans,  grass  clippings,  and  other  refuse. 
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Aerospace  Industries.  Two  corporations  in  the  area  are  directly 
involved  in  the  aerospace  industry,  Aerojet-General  Corporation  ajid  the 
Douglas  Aircraft  Company.  The  Aerojet- General  Corporation,  the  larger 
of  the  two  in  area  and  number  of  employees,  is  involved  in  developing 
and  assembling  rocket  engines  amd  fuels. 

Sources  of  wastes  from  the  Aerojet- Gene reil  Corporation  facili- 
ties consist  of  wastes  from  l8,000  employees,  and  from  the  laboratories, 
processes,  machine  and  assembly  shops,  cleau-up  water  from  solid  pro- 
pellant  production  lines,  and  deluge  water  used  for  cooling  rocket  test- 
firing  pads. 

Potential  pollutants  are  removed  by  trapping  sind  physical 
separation,  or  by  treatment  with  neutralizing  agents  at  the  point  of 
origin.  The  residual  water  is  then  collected  in  leaching  basins,  or 
ponds,  where  it  is  subjected  to  aeration  before  infiltration.  Domestic 
wastes  are  conveyed  through  conventional  water-borne  sewage  systems  to 
activated- sludge  disposal  plants  or  to  septic  tanks  in  the  outlying  areas. 

Certain  compounds  that  may  degrade  ground  waters  or  cannot  be 
safely  disposed  of,  such  as  aramonivun  and  potassium  perchlorate  and  con- 
taminated trichlorethylene,  are  collected  and  sealed  in  approved  containers 
and  dumped  at  sea  in  an   approved  dumping  area.  During  the  course  of  this 
investigation  a  pilot  operation  was  initiated  to  dispose  of  certain  of 
these  wastes  by  detonation  euid  burning. 

The  Douglas  Aircraft  Company  uses  their  facilities  mainly  for 
the  testing  of  rocket  engines.  The  only  liquid  waste  from  this  process 
is  the  large  amount  of  del\;ge  water  used  for  cooling  purposes  which  csui 
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pick  up  soluble  products  of  combustion.  This  water  is  alloved  to  infil- 
trate to  the  ground  water  after  ponding  to  allow  oxidation  of  any 
conteuninant  to  occur.  The  small  amount  of  wastes  generated  by  manu- 
facturing processes  is  discharged  to  septic  tanks.  Domestic  wastes, 
after  passing  through  a  catch  basin  to  allow  skimming  of  any  solvent 
used,  are  diverted  into  the  seme  septic  tanks. 

Liquid  Rocket  Fuel  Industry  -  Liquid  oxygen  etnd  liquid 
nitrogen  are  major  constituents  of  the  liquid  fuel  used  as  a  rocket 
propellant.  Both  these  liquids  are  manufactured  by  the  Air  Products  and 
Chemicals  Company  on  Folsom  Bo\ilevard  near  the  Nimbus  overpass.  Water 
used  to  cool  the  compressors  and  refrigeration  equipment  used  in  the 
manufacturing  process  is  treated  with  algicides  and  corrosion  inhibitors. 
Oil  from  the  machinery  enters  the  water  as  it  flows  through  a  closed 
circuit  which  has  a  provision  for  the  diversion  of  overflow  water.  The 
overflow  water  passes  into  a  catch  basin  where  the  oil  and  solvents  are 
trapped.  The  water  then  flows  into  a  septic  tank  which  also  receives 
domestic  wastes.  The  possibility  of  pollution  from  this  source  would  be 
insignificant  if  it  were  not  for  the  algicides  and  corrosion  inhibitors 
in  the  wastes. 

Solid  Rocket  F\3el  Industry  -  The  manufacture  of  solid 
rocket  fuels  usually  creates  highly  toxic  wastes  which  must  be  disposed 
of  without  injury  to  groiind  or  surface  waters.  Several  methods  have  been 
used  for  disposal  of  these  wastes.   Until  recently  the  most  effective 
(and  costly)  method  was  to  store  the  wastes  in  large  drums  which  were 
dumped  into  the  ocean. 
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The  natural  gas  and  oil  industries,  however,  had  been  pvimping 
their  toxic  wastes  into  underlying  saline  and  other  unusable  aquifers  for 
many  years.  In  I961,  the  Aerojet-General  Corporation  requested  permission 
from  the  Central  Valley  Regional  Water  Pollution  Control  Board  to  deter- 
mine the  feasibility  of  disposing  of  highly  toxic  wastes  in  a  similar 
manner. 

A  pilot  test  hole  was  drilled  to  a  depth  of  approximately  1,600 
feet,  where  formation  samples  emd  water  seunples  were  obtained.  Analysis 
of  the  samples  confirmed  the  presence  of  confined  formations  that  con- 
tained unusable  connate  water.  Permission  was  then  granted  by  the 
Regional  Water  Pollution  Control  Board  for  the  design  and  construction  of 
an  injection  well  that  would  allow  these  wastes  to  be  disposed  of  in 
these  formations  in  such  a  meuiner  as  to  obviate  euiy  possibility  of  mixing 
the  wastes  with  usuable  waters.  The  injection  well  has  been  in  operation 
since  I963. 

Reclaimed  Oil  Processing.  The  Brighton  Oil  Company,  located  at 
the  intersection  of  White  Rock  Road  and  Kilgore  Road,  reprocesses  used  or 
waste  oils  consisting  primarily  of  crsuik  case  drainage  collected  from 
service  stations  and  industrial  plants. 

Cooling  water  makes  up  nearly  the  entire  volume  of  waste  water 
from  this  operation  and  is  disposed  of  to  a  pond.  A  trap  is  used  to  skim 
off  oils  eind  solvents  that  might  have  entered  the  cooling  waters. 

Food  Packing  Pleints.  The  only  food  packing  plemt  within  the 
area  of  investigation  is  owned  by  the  Libby,  McNeil,  &  Libby  Compajiy  and 
is  used  exclusively  for  the  curing  of  olives. 
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Waste  products  from  this  plant  include  brine,  lye,  and   dilute 
sulftuDus  acid.  This  waste  amounts  to  an  annual  discharge  of  approximately 
175  tons  of  sodium  chloride,  30  tons  of  sodium  hydroxide  and  18  tons  of 
sulfur  dioxide  emd  lime.  All  wastes  from  this  plant  are  discharged  to 
dredger  tailings  bordering  the  American  River. 

For  many  years  engineers  were  perplexed  about  the  disposal  of 
highly  saline  wastes  from  this  source.  It  was  anticipated  that  local 
ground  water  quality  would  be  affected,  yet  chloride  concentrations  in 
wells  down  gradient  from  the  plant  showed  no  appaxent  increase.   Upon 
review  of  data  obtained  in  our  surface  water  monitoring  program  it  was 
noticed  that  an  apparent  betterment  in  quality  existed  in  the  American 
River  between  the  Nimbus  Dam  sampling  station  and  the  downstream  Fair 
Oaks  Bridge  station.  Upon  investigation  it  was  found  that  the  upstream 
station  was  adjacent  to  the  left  bajik  and  a  short  distance  downstream 
from  the  Libby,  McNeil,  and  Libby  Company's  plant.  Review  of  the  data 
indicated  that  lateral  seepage  of  the  saline  wastes  may  have  increased 
mineral  concentrations  along  the  left  bank  and  caused  the  high  reading  at 
this  point. 

A  field  check  made  in  May  of  I963  noted  that  wastes  from  the 
plant  were  ponding  throughout  the  dredger  tailings  as  far  as  one-hall" 
mile  distant  from  the  point  of  discharge.  One  pond,  located  within  500 
feet  of  the  American  River,  contained  water  with  a  conductivity  of  ^55 
micromhos  sjid  a  chloride  concentration  of  500  ppm. 
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wineries.  The  Mills  Winery,  located  on  Folsom  Boulevard  between 
Bradshaw  and  Routier  Road,  is  the  only  winery  located  within  the  area  of 
investigation.  Since  1959^  "the  winery  has  restricted  its  operation  to  the 
aging  and  bottling  of  wines,  importing  the  fermented  juices  from  another 
winery  where  the  crushing  and  initial  fermentation  has  taOten  place. 
Wastes  from  this  plant,  consisting  of  domestic  sewage  and  washdown  water 
from  the  aging  vats  and  bottling  operations,  are   discharged  to  a  septic 
tank  with  leach  lines. 

Tallow  Works.  The  Sacramento  Reduction  and  Tallow  Works, 
located  on  Klefer  Boulevard  (formerly  Middle  Jackson  Road)  between  Eagle 
Nest  Ro6ui  and  Connor  Road,  produces  over  l80  tons  of  tallow  per  month. 
Wastes  from  this  pleuit  consist  of  boiler  blowdown  water  and  rendering  vat 
wash  water,  which  are  disposed  of  to  seepage  ponds.  Domestic  wastes  are 
discharged  to  septic  tGuiks. 

Refuse  Disposal  Sites 

The  County  of  Sacramento  maintains  a  refuse  disposal  site  at 
the  intersection  of  White  Rock  Ro€id  smd  Grant  Line  Road  on  land  that  hsui 
been  previously  worked  by  dredgers.   It  is  a  Class  II  dump,-'  which 
accepts  all  types  of  trash,  and  a  special  area  has  been  set  aside  for  the 
disposal  of  cleanings  from  cesspools  and  septic  temks.  The  liquid  and 
solid  refuse  dumped  contains  mineral  and  organic  substances  in  quantities 
capable  of  seriously  damaging  ground  water.  Aerobic  emd  anaerobic 
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decomposition  of  the  organic  matter  produces  large  volumes  of  carbon 
dioxide  €ind  methane  gas.   Carbon  dioxide  dissolves  calcium,  manganese, 
iron,  and  other  substances  which,  in  high  concentrations,  are  undesirable 
in  water. 

Abandoned  Wells 

Improperly  constructed,  defective,  or  abandoned  wells  could  be 
a  factor  in  the  degrawiation,  pollution,  or  contamination  of  the  usable 
ground  waters  if  they  permitted  surface  waters,  or  the  leachate  from 
septic  tajiks  or  cesspools,  to  percolate  into  the  ground  water  reservoir. 

Wells  were  originally  drilled  in  the  area  where  they  would  be 
convenient  for  both  irrigation  and  domestic  purposes.  These  older  wells 
had  to  supply  large  eunounts  of  water.  They  were  therefore  drilled  deep 
enough  to  penetrate  a  number  of  water-bearing  strata.  The  casings  were 
usually  large  enough  to  allow  installation  of  a  large  irrigation  piimp  as 
well  as  a  smaller  domestic  pump.  Even  though  agriculture  might  since 
have  ceased  and  the  irrigation  pumps  left  to  rust,  the  domestic  pion^js 
usually  were  kept  in  operation.  A  number  of  wells  which  otherwise  would 
have  been  abandoned  have  been  kept  in  operation  for  domestic  uses. 

The  usual  reason  given  for  abandoning  a  well  is  that  the  water 
table  has  dropped  and  the  well  no  longer  produces.  The  casing  may  have 
deteriorated  to  a  point  where  it  is  no  longer  safe  to  place  pumping 
equipment  in  the  well,  or  the  existing  casing  may  be  too  small  to  allow 
Installation  of  the  size  of  pump  desired.   In  a  few  cases,  wells  that  were 
drilled  for  a  particular  industry  have  been  abandoned  after  the  industry 
ceased  to  exist. 
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In  the  eastern  area  of  investigation,  some  hand-dug,  brick- 
lined  wells  have  been  abandoned  because  they  penetrate  formations  which 
no  longer  contain  water.  One  of  these,  located  in  T8N,  RTE,  Sec.  22K, 
is  five  feet  in  diameter  and  I3I  feet  deep. 

For  the  pui^poses  of  this  report,  those  wells  which  have  had 
their  pumping  equipment  removed,  or  are  obviously  xinusable,  have  been 
classified  as  abandoned  and  are  listed  in  Table  No.  ^. 

Naturally  Occxuring  Ijopaired  Water 

Ground  water  of  good  CLuality  can  become  degraded  or  inpaired  by 
natural  sources  as  well  as  from  industrial,  eigricultural,  and  domestic 
wastes. 

Though  the  readily  accessible  ground  waters  within  the  area  of 
investigation  are  of  excellent  mineral  quality,  deeper  formations  contain 
highly  mineralized  waters.  These  poorer  quality  waters  are  not  neces- 
sarily adjacent  to  the  better  quality  water,  but  may  be  separated  by  one 
or  more  other  formations. 

As  an  example,  the  Mehrten  Formation,  which  contains  water  of 
excellent  quality  is  tinderlain  by  the  impermeable  formation  called  the 
Valley  Springs,  or  lone  Formation.  This  formation  is  composed  of  silts 
euid  clays  about  500  feet  thick.  Below  the  lone  Formation  lie  formations 
of  Cretaceous  Age,  which  contain  poor  quality  (highly  mineralized)  waters. 
Nature  has  effectively  separated  these  two  aquifers,  but  poorly  constructed 
deep  wells  could  euLlow  the  waters  to  comingle,  degrading  the  good  water  in 
the  Mehrten  Formation. 
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As  discussed  under  the  heading  "Solid  Rocket  Fuel  Industry," 
the  deep  formations  are  being  used  to  receive  highly  toxic  wastes  injected 
by  the  Aerojet- General  Corporation.  Table  No.  12  presents  the  analysis 
of  one  such  mineralized  water  taken  from  Well  No.  9N/7E-32D1  which  was 
developed  as  a  test  hole  to  determine  the  feasibility  of  waste  injection 
into  deep  underlying  formations. 
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TABLE  NO.  12 
QUALITY  OF  WATER  AT  1,000  FEET  -' 
Well  No.  9N/TE-32D1 
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Cations 


PPP 


Other  Characteristics 


Calcium 

Ih 

Magnesium 

0 

Sodium 

268 

Potassium 

3 

Anions 

Chloride 

lllO 

Sulfate 

2.6 

Nitrate 

0.3 

Boron 

6.0 

+  (Lab  scale  of 
U.O  exceeded) 


Caustic  alkalinity  208  ppm 

Total  alkalinity  236  ppm 

Hardness  as  CaCO^  200  ppm 

Total  dissolved  solids  952  ppm 

Percent  sodium  80  % 

pH  11.1 


—'    This  water  is  beyond  the  limits  recommended  by  the  U.  8.  Public  Health 
Service  drinking  water  standards  for  total  dissolved  solids  and 
chlorides,  and  falls  in  Class  III  irrigation  water  because  of  the 
boron  and  chloride  concentration  and  the  percent  sodium. 
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Monitoring  Program 

The  Department  of  Water  Resources  is  authorized  by  Section  229 
of  the  California  Water  Code  to  investigate  the  quality  of  all  waters 
within  the  State  in  relation  to  all  sources  of  pollution  and  report  to 
the  Legislature  and  to  the  appropriate  Regional  Water  Pollution  Control 
Board  any  recommendations  or  steps  which  might  be  taken  to  improve  or 
protect  the  quality  of  these  waters. 

To  cariy  out  the  objectives  of  the  section  of  the  Code,  a 
prograun  was  established  in  the  sximmer  of  1951  to  provide  information  on 
the  prevailing  mineral  quality  of  waters  throughout  the  State.  An 
intensive,  continuing  check  of  water  quality  to  detect  any  significant 
changes  and  ascertain  the  area  affected  by  such  changes  was  also  incorpo- 
rated into  this  investigative  program. 

Surface  Water 

There  is  only  one  surface  water  quality  monitoring  station 
within  the  area  of  investigation,  located  on  the  American  River  below 
Nimbus  Dam.  Samples  are  collected  monthly  ajid  analyzed  for  alkalinity, 
boron,  chloride,  conductance,  aissolved  oxygen,  hardness,  pH,  sodium,  auid 
turbidity.  Complete  mineral,  heavy  metal,  and  radiological  smalyses  are 
made  on  samples  collected  during  the  months  of  May  and  September.  Samples 
are  also  collected  quarterly  from  Morrison  Creek  below  Mather  Air  Force 
Base  and  analyzed  for  radiological  activity.  Table  No.  13  includes  the 
latest  available  analyses  for  svirface  water  within  the  area  of 
investigation. 
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Ground  Water 

The  grotind  water  quality  monitoring  program  has  concentrated 
on  those  veils  in  the  vicinity  of  the  Aerojet-General  Corporation  plemt. 
When  the  program  begem  in  1953>  1^  we3J.s  were  monitored.  These  were 
sampled  annually  euad  analyzed  for  the  standard  mineral  constituents  and 
for  aianonJun  and  perchlorate  concentrations.  Only  five  wells  are  now 
monitored  and  analyzed  for  the  ssime  constituents.  It  is  felt  that  this 
number  of  wells  provides  a  network  intensive  enough  to  detect  any  signifi- 
cant, sudden  change  in  the  quality  of  ground  waters  within  the  area  of 
investigation.  The  following  tabulation  lists  the  wells  now  being 
monitored. 


Well  No. 


Owner 


Years  of 

Seunpling 

Record 


AnaOyses 


9N/7E-21D1   Air  Products  and  Chemicals,   I958-63   Standard  Mineral  - 

Incorporated  Ammonium-Perchlorates 

9N/7E-26H1   Capitol  Dredging  1953-63   Standard  Mineral  - 

Ammonium-Perchlorates 

9N/7E-28k1   Aerojet-General  Corporation   I956-63   Standard  Mineral  - 

Ammonium-Perchlorates 

9N/7E-32B1   J.  A.  Rodgers  1955-63   Standard  Mineral  - 

Ammonium-Perchlorates 

9N/7E-33E1   Ben  Petrucci  1955-63   Standard  Mineral  - 

Ammonium-Perchlorates 

Analyses  of  water  from  these  euad  other  wells  monitored 

appeeur  in  Table  No.  ik. 
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Waste  Water 

The  present  waste  water  monitoring  program  includes  annual 
sampling  of  those  plants  discharging  more  than  0.5  MGD.  This  involves 
only  three  plants  within  the  area  of  investigation  which  are  listed  in 
the  following  tabulation. 


:  Design 

:      Effluent 

Plant 

:  Treatment 

:  Capacity 
:   MGD 

:      Disposal 
:       Point 

Cordova  3.M.D. 

Secondary 

l+.O 

American  River 

Manlove  S.M.D. 

Secondary 

1.25 

Morrison  Creek 

Mather  Air  Force 

Base 

Secondary 

1.5 

Morrison  Creek 

Samples  from  the  three  waste  discharge  plants  are  now  being 
ajialysed  periodically  for  mineral  constituents .  — '   Those  collected  from 
Mather  Air  Force  Base  are  occasionally  analyzed  for  minerail  constituents, 
for  heavy  metals,  and  gross  radioactivity.  Analyses  of  samples  collected 
from  these  plants  are  included  in  Table  No.  Il4-. 

In  addition  to  the  monitoring  program  conducted  by  the  Depart- 
ment of  Water  Resources,  the  Central  Valley  Regional  Water  Pollution 
Control  Board  (No.  5)  has  adopted  waste  discharge  requirements  for  the 
Aerojet-General  Corporation,  Libby,  McMeil  and  Libby  Company,  and  Mather 


1/   Mineral  constituents  aneuLyzed  for  are  Ca,  Mg,  Na,  K,  92]^,   CI,  NO3, 
B,  as  well  as  NHjj^,  PO)^,  and  AB3. 
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Air  Force  Base.  One  of  the  requirements  is  that  a  ground  water  sampling 
program  be  maintained  to  determine  any  degradation  that  might  occur  from 
waste  discharges. 

The  samples  are  collected  periodically  and  analyzed  for 
constituents  associated  with  the  type  of  discharge.  The  analyses  are 
submitted  to  the  Central  Valley  Regional  Water  Pollution  Control  Board 
(No.  5). 
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CHAPTER  V.   RECOMMENDATIONS 

The  department  finds  that  water  pumped  within  the  area  of 
investigation  is  satisfactory  for  all  beneficial  uses,  and  that  its 
quality  is  unaffected  by  present  waste  disposal  practices.  Ground 
water  monitoring  programs,  both  those  conducted  by  the  department  and 
those  conducted  for  the  Water  Pollution  Control  Board  by  waste  dischargers 
within  the  area,  will  continue.  The  department  recommends  that  future 
water  quality  measurements  from  the  area  be  compared  with  those  cited  in 
this  report  to  enable  detection  of  any  degradation  in  ground  water  quality 
which  taay  result  from  increased  waste  discharges. 
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APPENDIX  A 
GEOLOGY 

The  Sacramento  Valley,  in  which  the  area  of  investigation  lies, 
is  a  structural  trough  bounded  on  the  east  and  west  by  moxintainous  area^. 
On  the  east  the  Sierra  Nevada  rises  gradually  from  the  valley  floor,  while 
the  Coast  Flanges  to  the  west  rise  more  abruptly. 

The  Sierra  Nevada  is  a  tilted  faxilt  block  with  a  sharp  escarp- 
ment facing  the  east  and  a  gentle  decline  to  the  west.  The  uplands  grade 
gradually  westward  through  low  foothills,  alluvial  fans  and  basin  low- 
lands. The  basement  rock  of  the  Sierra  Nevada,  consisting  largely  of 
igneous  and  metamorphic  rock,  extends  westward  beneath  the  valley  floor, 
\inderlying  the  younger  sedimentaj^r  rocks . 

The  sedimentary  deposits,  on  which  the  recent  topography  has 
been  developed,  are  the  most  iniportajit  as  water-bearing  units.  These 
deposits  comprise  older  sedimentary  formations  and  yotinger  alluviixm. 
The  older  deposits  are  exposed  along  the  edges  of  the  valley  in  the  low, 
rolling  foothills.  These  formations  dip  gently  toward  the  center  of  the 
valley.  Between  the  edges  of  the  valley  and  its  center,  the  older  for- 
mations pass  beneath  yoiinger  alluvium,  which  occurs  as  low-lying  alluvial 
fans  and  plains.  In  the  center  of  the  valley  adjacent  to  the  Sacramento 
River,  low,  flat,  floodplain  deposits  exist.  These  are  occasionally 
covered  by  flood  waters  and  may  have  high  water  tables  and  alkeiline 
soils.  Stream  channel  deposits  crossing  the  older  alluvial  and  rock 
vmits  are  found  along  the  major  streams  extending  from  the  Sierras 
toward  the  low  floodplains. 
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The  valley  has  been  a  structiiral  trough  since  Pre-Cretaceous 
time,  bounded  roughly  by  the  same  highland  areas  which  enclose  it  today. 
During  Cretaceous  time  and  much  of  the  Tertiary,  marine  waters  covered 
the  vaLLley.  These  waters  were  connected  with  the  open  sea  by  embeiyments 
smd  chaxmels  which  frequently  chajiged  their  positions  as  the  landmasses 
rose  and  were  eroded  away.  It  was  during  this  time  that  the  bulk  of  the 
sediments  now  filling  the  valley  trough  were  deposited.  This  material 
was  derived  from  the  ancestral  Sierras  on  the  east  and  peninstilar  and 
island  landmasses  on  the  west.  Intermittent  vulcanism  furnished  volcanic 
debris  and  became  more  frequent  in  the  Sierras  in  middle  and  late  Tertiary 
time. 

During  late  Tertiary  time  rising  leuidmasses  forced  the  extension 
of  the  sea  covering  the  valley  to  begin  a  gradual  retreat  leaving  brackish 
and  fresh  water  lakes  covering  the  valley  floor.  Erosion  of  the  rising 
landmasses  was  accelerated  and  continental  deposits  spread  into  the 
valley  with  contemporaneous  deltaic  and  lac\istrine  sediments  being 
deposited  in  the  center  of  the  valley  area.  In  recent  time  the  lakes 
have  diminished  and  erosion  from  renewed  uplift  has  led  to  the  dominance 
of  continental  deposits. 

Along  the  eastern  edge  of  the  area  of  investigation  the  dissected 
alliivial  uplands  make  up  a  rather  distinct  topographic  surface.  The  sur- 
face is  underlain  by  the  water-bearing  Laguna  and  Mehrten  formations.  It 
is  bounded  on  the  east  by  nonwater-bearing  marine  sediments,  metamorphic, 
and  granitic  rocks.  While  the  alluvial  uplands  are  a  series  of  dissected 
terraces  whose  surface  slopes  are  somewhat  variable,  the  surfaces 
generally  slope  about  20  feet  per  mile  toward  the  southwest.  These 


terraces  differ  in  altitude  by  25  to  50  feet,  with  the  most  prominent 
ones  occurring  at  elevations  of  about  125,150,  200,  and  225-275  feet. 
The  highest  erosion  surface  is  indicative  of  a  time  of  plantation  of 
the  Laguna  surface,  and  the  lower  surface  represent  subsequent  terracing 
developed  during  northwestward  latersil  movements  of  the  American  River. 
This  process  has  resulted  in  the  present  sharp  bluff  immediately  border- 
ing the  north  bank  of  the  river  and  the  lack  of  any  major  bluff  along 
the  southern  bank  of  the  river.  The  American  River  in  its  northward 
downcutting  movements  has  cut  into  the  Lag-una  formation  and  has  parti- 
ally backfilled  with  sands,  clays,  and  gravels  which  today  make  up  the 
low  alluvial  plains  of  the  Victor  Formation. 

Dissection  of  the  upland  surface  has  reduced  its  probably 
nearly  planar  original  terraces  to  a  series  of  rolling  highs  and  lows. 
From  the  west,  Morrison  and  Elder  Creeks  have  cut  re-entrant  notches  into 
the  lower  terrace,  while  on  the  south,  Laguna  Creek  has  cut  northeast- 
ward into  the  surface.  These  alluvial  uplajids,  commonly  called  "red 
lands,"  are  characterized  by  mound  and  hollow,  or  "hog  wallow"  topo- 
graphy and  are  covered  in  many  areas  by  a  surface  layer  of  quartzose 
gravels . 

The  low  alluvial  plain,  overlying  in  part  and  butting  against 
the  dissected  uplands,  is  commonly  known  as  the  Victor  plain  in  this 
area  for  the  underlying  Victor  Formation.  Subsequent  to  the  period  of 
downcutting  and  channeling  of  the  American  River  across  the  Laguna  sur- 
face, a  period  of  dejxjsition  resulted  in  the  formation  of  a  flat, 
featureless  surface  spreading  outward  from  the  major  drainage  streams 
of  the  east  side.  The  Victor  plain  originally  resxalted  from  the 
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formation  of  coeilescing  alluvial  fans  with  their  apices  at  or  near  the  point 
where  the  streams  entered  the  valley  proper.  The  general  slope  of  the  fans 
is  toward  the  southwest  at  about  5  to  10  feet  per  mile.  Dissection  of 
these  plains  is  not  nearly  so  advanced  as  is  that  of  the  uplands,  in  part 
due  to  the  lesser  slopes  of  the  former  emd  in  part  to  their  younger  age. 
In  general,  the  low  plains  have  been  constructional  features  until  recent 
time  and  only  recently  has.  degradation  begun  to  shape  the  topographic  sur- 
face they  exhibit  today.  Minor  terracing  is  observed  superiniposed  on  the 
Victor  plain,  mainly  in  connection  with  the  recent  entrenchment  of  the 
American  River  into  its  present  chaxinel. 

Stream  channel  and  flood  plain  deposits  are  found  in  the 
immediate  vicinity  of  the  major  streams  of  the  area.  Flowing  across  and 
entrenched  in  the  entire  section  is  the  American  River.  The  channel  and 
flood  plain  deposits  of  this  stream  veay  in  width  from  a  few  hundred  feet, 
in  the  vicinity  of  Folsom  where  the  river  leaves  the  basement  rock,  to 
about  a  mile  at  the  western  edge  of  the  area  of  investigation.  The  sur- 
face of  this  flood  plain  slopes  toward  the  west  at  about  the  same  gradient 
as  the  stream,  approximately  five  feet  per  mile,  characterized  by 
abandoned  channels  and  extensive  bar  deposits.  Containment  of  the  river 
by  levees  will  further  entrench  it  in  its  present  channel. 

In  the  eastern  part  of  the  area.  Deer  Creek  and  its  tributaries. 
Coyote  and  Carson  Creek,  have  cut  deeply  into  the  Laguna  surface  in  the 
process  of  becoming  graded  with  the  Cosxamnes  River  and  have  cut  a  broad 
erosional  trench  between  the  dissected  uplands  and  the  bedrock  complex 
of  the  foothills.  Deer  Creek  has  constructed  a  flood  plain  of  alluvial 
material  averaging  3/8  of  a  mile  in  width. 
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Piles  of  dredge  tailings  from  20  to  75  feet  thick  are  found 
throughout  the  area.  Where  the  dredges  have  traversed  the  boundaries 
between  the  different  physiographic  units ^  the  breaks  in  slopes  and 
geology  have  been  masked  or  destroyed.  These  surfaces  are  characterized 
by  the  serpentine-like  piles  of  tailings  and  remimnt  ponds.  Destruction 
of  the  tailings  is  now  taking  place  by  commercial  development  within  the 
area. 

Stratigraphy 

The  geologic  formations  within  the  area  of  investigation  range 
in  age  from  Pre-Cretaceous  to  Recent.  Pre-Cretaceous  granitic  and  meta- 
moiphic  rocks  forming  the  basement  complex  are  exposed  in  the  eastern 
edge  of  the  area  and,  from  the  few  wells  which  have  reached  to  them  at 
depth,  appear  to  dip  about  3  to  4  degrees  beneath  the  overlying  sediments. 
Overlying  the  basement  rocks  are  Cretaceous  marine  sediments  which  crop 
out  sporadically  in  the  vicinity  of  Folsom,  the  Eocene  lone  Formation 
which  crops  out  in  a  narrow  band  south  from  White  Rock  ftoad,  and  the 
Valley  Springs  Formation  which  is  found  slightly  north  of  the  Cosi;mines 
River.  These  formations  are  all  considered  as  nonfreshwater-bearing. 
Either  they  do  not  have  sufficient  permeability  to  transmit  other  than 
minor  amounts  of  water  or  they  contain  connate  salt  water. 

Freshwater-bearing  units  overlie  the  nonfreshwater-bearing 
formations.  The  freshwater-bearing  formations  are  the  Mio-Pliocene 
Mehrten  Formation,  the  Plio-Pleistocene  Laguna  Formation,  aiad  the 
Pleistocene  Victor  Formation.  Recent  stream  deposits,  and  dredge  tailings 
are  also  considered  in  this  report  as  freshwater-bearing  units. 


A-7 


Formations 

Three  principal  geologic  formation  directly  underlie  the  Folsom- 
East  Sacramento  area.  These  are  the  Mehrten,  Laguna,  and  Victor  Formations 
which  are  shown  on  Plate  2.  The  vertical  sections  at  lines  A-A'  and  B-B' 
ai^  shown  on  Plate  3*  The  reader  will  find  it  helpftil  to  have  these 
plates  before  him  while  reading  the  stratigraphy  portion  of  this  report. 

Mehrten  Formation.  The  lowest  freshwater-bearing  formation  on 
the  east  side  of  the  valley  is  the  Mehrten  Formation.  It  extends  discon- 
tinuously  from  the  vicinity  of  Oroville  on  the  north  to  the  Merced-^Iadera 
county  line  to  the  south.  It  overlies  the  impervious  Valley  Springs 
Formation  and  can  be  traced  in  the  subsurface  to  the  center  of  the  valley. 
Outcrops  of  the  formation  are  found  along  the  eastern  border  of  the  valley. 
This  formation  strikes  to  the  northwest  with  a  dip  of  from  50  to  100  feet 
per  mile  and  can  usually  be  recognized  in  the  logs  of  both  oil  and  water 
well  drillers  when  they  penetrate  it. 

The  Mehrten  Formation,  as  it  is  fo\ind  in  the  valley,  is 
essentially  composed  of  medium  to  coarse  andesitic  sandstone  beds  with 
interspersed  light-colored  tuffaceous  silty  and  clayey  beds.  These  sands 
are  usually  easily  recognizable  by  their  iron-gray  to  black  coloration 
ajid  predominance  of  fragments  of  andesite.  Brecciated  andesitic  mjodflow 
material  or  agglomerates  are  found  capping  some  of  the  more  resistsjit 
ridges  at  the  surface  and  are  found  occasionally  in  the  subsurface.  These 
agglomerates  contain  blocks  of  fresh  andesite  up  to  two  feet  through  and 
are  quite  hard  and  inipervioxxs . 

The  origin  of  the  material  conipoaing  the  Mehrten  Formation 
appears  to  have  been  the  volcanic  ejecta  and  debris  from  the  period  of 
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Mio-Pliocene  vxilcanism  in  the  high  Sierra.  Streams  flowing  westweurL  across 
this  terrain  swept  the  loose  material  out  into  the  valley  depositing  it  as 
well-sorted,  loose  to  consolidated  sands  and  clays,  which  reach  a  thick- 
ness of  about  500  feet. 

The  Mehrten  Formation  is  tapped  by  irrigation  nnil  indxistrlal 
wells  rather  extensively  along  the  eastern  border  of  the  valley.  Most 
of  the  deeper  wells  show  some  sign  of  the  "black  sands",  as  they  are  termed 
by  most  drillers,  that  are  indicative  of  the  Mehrten  Formation.  Very  few 
of  these  wells,  however,  taP  only  the  Mehrten  and  most  represent  a  com- 
posite yield  from  the  overlying  material  and  the  Mehrten. 

The  permeability  of  the  Mehrten  Formation  is  quite  variable  due 
to  its  changing  lithologic  character  both  horizontally  and  verticeLLly. 
The  formation  is  less  consolidated  and  the  number  of  hard  tuff-breccia 
beds  decreases  in  its  western  portion.  The  upper  part;  of  the  formation 
may  have  a  higher  percentage  of  clay  and  fine-grained  sediments  than  the 
middle  or  lower  part.  The  presence  of  these  clay  and  tuff -breccia  beds, 
together  with  the  overlying  Laguna  Formation,  confines  the  water  in  the 
xinderlying  more  penaeable  sands,  thxxs  creating  pressxire  conditions 
throughout  most  of  the  formation.  The  sajid  and  gravel  strata  within  the 
formation  are  generally  moderately  to  highly  permeable. 

During  the  drilling  of  test  hole  9N/7E-17N1,  sajnples  were 
gathered  and  sent  to  the  Department  of  Water  Resources  Laboratory  for 
mechanical  analysis  and  permeability  tests.  Two  constant-head  perme- 
ability tests  were  conducted  on  these  samples.  The  tests  showed  perme- 
abilities of  501  and  U38  gallons  per  day  per  square  foot.  The  saiiiples 
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had  a  porosity  of  ^9-50  percent,  yet  would  probably  be  shown  in  drl3J.ers 
logs  as  "hard"  or  "cemented  black  sand,"  The  sand  is  consolidated  but 
not  cemented. 

An  indication  of  the  well  characteristics  within  the  Mehrten 
Formation  may  be  seen  from  the  following  summary  of  average  conditions 
of  18  wells  which  are  perforated  partially  or  wholly  within  the  formation. 

Well  Depth  Ul6  feet 

Gallons  per  minute  (gpm)  1*098 

Specific  Capacity  i/  38 

Yield  Factor  (saturated  thickness)^/     ik 

Yield  Factor  (aquifer  sands  only)^'      50 


1/  The  specific  capacity  of  a  well  is  the  discharge  (gpm) 
divided  by  the  drawdown  (feet) . 

2/  The  specific  capacity  divided  by  the  thickness  in  feet 
of  satvirated  material  penetrated  by  a  well,  multiplied 
by  100. 

3/  The  specific  capacity  divided  by  the  thickness  of  water- 
bearing aquifers  only  which  are  open  to  the  well,  multi- 
plied by  100. 

Natural  recharge  to  the  Mehrten  Formation  is  effected  in  the  out- 
crop axe&a,   primarily  where  major  streams  cross  the  outcrops  and  secondarily 
where  rainfall  infiltrates  the  permeable  sands.  The  rates  of  recharge  are 
not  known,  but  it  is  probable  that  infiltration  rates  are  generally  fairly 
high. 

The  Mehrten  Formation  underlies  Nimbus  Reservoir  aind  this  may 
contribute  heavily  to  the  recharge  of  the  more  permeable  zones.  In  the 
southern  psurt  of  the  aj^a.  Deer  Creek  and  the  unnamed  creek  immediately 
west  of  Deer  Creek  flow  across  Mehrten  exposures,  and  percolation  from 
these  streams,  primarily  during  the  winter  months,  enters  the  Mehrten 
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aquifers.  The  Cosxarmes  River  flows  over  a  considerable  outcrop  area  of 
the  Mehrten  Formation  and  no  doubt  contributes  to  the  recharge  in  the 
southern  area. 

Laguna  Formation.  The  Laguna  Formation,  which  in  this  report 
inclxides  the  Arroyo  Seco  Gravels,  is  a  sequence  of  predominantly  fine- 
grsdned,  poorly  bedded,  somewhat  compacted  continental  sedimentary  de- 
posits laid  down  after  the  major  andesitic  episode  in  the  l^te  Miocene 
and  early  Pliocene  and  before  the  last  major  tilting  of  the  Sierra  Nevada 
in  the  Pleistocene  period.  The  Arroyo  Seco  Gravels  and  other  gravels  of 
uncertain  age  are  coarse-grained,  poorly  sorted  deposits  that  form  a  dis- 
continuotis  cap  on  the  Laguna  and  older  formations. 

At  many  places,  it  is  difficult  to  determine  the  subsurface 
boundaries  between  the  Laguna  Formation  or  the  underlying  volcanic  rocks 
from  the  Sieri^  Nevada  and  the  overlying  Victor  Formation  and  related 
deposits,  particularly  near  the  axis  of  the  valley,  where  deposition  may 
have  continued  during  the  hiatuses  represented  by  unconfonnities  near 
the  valley  margin.—' 

The  thickness  of  the  Lagxma  Formation  varies  from  east  to  west. 
Along  the  western  border  of  the  area,  where  the  formation  outcrops,  it 
has  been  partially  eixKled  and  pinches  out  against  the  vinderlying  formations. 
The  base  of  the  formation  dips  in  a  westerly  direction,  and  lies  about 
650  feet  below  the  siirface  at  the  western  edge  of  the  area  of  investigation. 
In  effect,  the  Laguna  is  a  wedgeshaped  deposit,  thinning  near  the  Sierras, 
and  thickening  to  probably  more  than  1,000  feet  near  the  axis  of  the  valley. 


1/  After  Olmsted,  F.  H.,  and  Davis,  G.  H.,  Geologic  Features  and  Ground- 
water Storage  Capacity  of  the  Sacramento  Valley,  California,  Geological 
Survey  Water-Supply  Paper  1^97,  Washington,  D.C.,  196I. 
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The  physical  characteristics  of  the  Leiguna  Formation  are 
extremely  veiried.  The  formation  probably  was  deposited  as  a  series  of 
stream  deposits,  reworked  channel  dejxjsits,  and  flood  plain  deposits 
forming  coalescing  a3J.uvial  fans  that  spread  westward  across  the  area  of 
investigation.  This  resulted  in  an  extremely  heterogeneous  groiq)  of 
silts,  clays,  sands,  and  gravels.  From  the  well  logs  available,  it 
appears  that  the  finer  grained  material  predominates  with  lenticular 
sands  and  gravels  interspersed.  Yellow-brown,  brown,  and  minor  red  and 
white  clays,  sandy  clays,  and  fine  sands  are  the  most  common  units  shown 
in  the  drillers'  logs  representing  the  Laguna  Formation.  Gravels  are  more 
common  toward  the  east  and  sometimes  are  referred  to  as  clayey  or  cemented. 
There  are  indications  of  somewhat  continuous  water-bearing  gravel  strata 
that  dip  toward  the  west  at  about  25  feet  per  mile. 

The  Laguna  Formation  is  tapped  by  domestic,  irrigation,  and 
Industrial  wells  throughout  the  area.  Most  wells,  however,  do  not  draw 
all  their  water  from  this  formation,  but  are  perforated  or  gravel  packed 
so  that  they  may  also  receive  part  of  their  yield  from  the  underlying 
Mehrten  and  overlying  Victor  Formations.  Due  to  the  heterogenity  of  the 
deposits  of  the  Laguna  Formation,  it  is  difficult  to  predict  the  yields 
of  wells  in  different  parts  of  the  area.  As  reported  in  U.  S.  Geologiceil 
Survey  Water  Supply  Paper  No.  1^+97,  yields  of  1,500  gpm  or  more  are  not 
uncommon  from  the  more  permeable  beds.  The  highest  yield  reported  wa^ 
from  a  well  slightly  west  of  the  area  of  investigation,  perforated  in 
Laguna  sediments  only.  This  well  had  a  specific  capacity  (gpm  per  foot 
of  drawdown)  of  53.6,  with  a  yield  factor  of  21  for  the  total  saturated 
thickness,  and  357  for  the  perforated  aquifer  only.  This  well  was  drilled 
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by  cable  tool  methods,  cased  to  300  feet,  and  perforated  in  the  interval 
between  277-290  feet  below  land  surface  in  a  coarse  gravel  zone.  The 
tabvilation  below  gives  the  average  depths,  gpm,  and  other  veLlues  of  the 
21  wells  within  the  area  of  investigation  that  derive  water  from  the 
Laguna  only,  or  have  a  major  part  of  the  perforated  zone  within  the 
Lacuna  Formation. 

Well  Depth  339  feet 

GPM  898 

Specific  Capacity  35 

Yield  Factor  (saturated  thickness)      l6 

Yield  Factor  (aq.uifer  only)  93 

Most  of  these  wells  produce  from  coarse  sands  and  gravels  at 
depths  of  more  than  250  feet.  From  west  to  east  across  the  area  of 
investigation,  the  Lag\ina  thins  and  becomes  progressively  less  important 
as  a  water-bearing  unit. 

Recharge  to  the  Lagxma  Formation  is  probably  effected  through 
three  major  means .  The  first  is  by  means  of  recharge  from  the  American 
River,  where  the  coarse  sediments  lie  below  the  river  bottom  and  its 
related  gravels.  The  second  is  by  direct  percolation  of  rainfall  throxigh- 
out  the  area;  though  light,  a  significant  proportion  penetrates  the 
permeable  dredge  tailings  overlying  much  of  the  outcrop  area.  The  third 
is  fcy  waste  water  from  the  now  defunct  dredging  operations  within  the 
area  of  investigation  which  was  allowed  to  percolate  to  the  ground  water 
body. 

Victor  Formation.  The  Victor  Formation  covers  the  western  part 
of  the  area  of  investigation  and  extends  in  a  tongue-like  deposit  south 
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of  the  American  River  toward  the  foothills.  During  the  periods  of  erosion 
sind  terracing  of  the  Lagxina  Formation,  Victor  sediments  were  being  de- 
posited near  the  axis  of  the  valley.  With  a  rise  in  base  level,  these 
sediments  began  building  up  and  spreading  eastwaxd  toward  the  present 
Victor-Laguna  contact  line,  choking  the  erosions!  trenches  cut  into  the 
Laguna  and  older  formations.  When  the  Victor  plain  had  reached  its  present 
form,  a  minor  decrease  in  base  level  forced  the  rivers  to  entrench  them- 
selves into  their  present  channels,  where  they  have  deposited  the  Recent 
flood  plain  deposits.  Only  minor  dissection  of  the  Victor  plain  has  taken 
place  since  its  deposition;  the  shallow  channels  cut  into  the  nearly  level 
plain  give  mute  witness  to  the  youth  of  the  sediments. 

The  Victor  Formation  dips  very  slightly  toward  the  west,  with 
the  present  topographic  svirface  closely  approximating  its  subsurface  dip. 
Due  to  its  position  overlying  the  Lagvma  and  Mehrten  Formation  and  its 
neetr  lack  of  dip,  it  truncates  both  these  formations  as  it  foULows  up- 
stream in  the  lowlands  bordering  the  American  River.  This  puts  it  in 
continuity  with  water-bearing  strata  of  both  formations  in  that  portion 
of  its  outcrop  area.  Within  the  western  part  of  the  axea,  though,  it  is 
separated  from  the  deeper  water-bearing  zones  by  fine  grained  Laguna  deposits. 

The  Victor  Formation  consists  for  the  most  part  of  coeurser 
material  than  does  the  Lagvma  Formation.  Sands  and  gravels  are  prominent 
with  interbedded  clayey  silts  and  sandy  clays.  From  a  study  of  well  logs, 
it  would  appear  that  nearly  the  whole  portion  of  the  area  covered  by  the 
Victor  Formation  contains  a  shallow  sand  and  gravel  layer  which  is  either 
at  the  surface  or  within  30  feet  of  the  svirface  and  ranges  in  thickness 
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from  10  to  50  feet.  This  layer  is  not  of  particular  importance  as  an 
aquifer  because  the  water  table  in  general  intercepts  only  the  lower 
portion  of  it,  but  as  a  means  of  recharge  from  irrigation,  rainfall,  or 
the  river  or  river  gravels,  it  is  quite  important.  The  top  of  this  gravel 
is  generally  less  than  10  feet  deep  to  the  east  of  a  line  along  Bradshaw 
Avenue,  deepening  toward  the  west.  It  may  be  that  this  gravel  layer  con- 
stitutes the  base  of  the  Victor  Formation,  lying  as  it  does  upon  finer 
grained  sediments  which  are  indicative  of  the  Laguna  Formation,  and  indi- 
cating a  period  of  renewed  uplift  and  erosion.  If  such  is  the  case,  then 
the  Victor  Formation  would  have  a  maximum  thickness  in  this  axea  of  less 
than  100  feet  and  would  average  about  50  feet  thick. 

The  Victor  Formation  is  made  up  of  sediments  similar  to  those 
of  the  Laguna  Formation.  The  sands  and  gravels  are  derived  chiefly  from 
grauiitic  and  metamorphic  rocks  of  the  Sierras  and  from  reworked  Laguna 
sediments.  In  driller's  logs,  these  are  chiefly  referred  to  as  brown 
and  yellow-brown  in  color,  loose  to  caving  sands,  with  bixried  hardpan 
zones.  Seldom  are  the  gravels  in  the  Victor  referred  to  as  cemented,  or 
clay  and  gravel,  as  the  Lagiuoa  gravels  frequently  are.  The  reddish  clays 
commonly  described  by  drillers  in  this  area  are  nearly  all  found  in  the 
Laguna  section,  with  yellow-brown  clays  predominating  in  Victor  sediments. 
Bluish-colored  sediments  are  very  seldom  repoirted  in  Victor  sediments 
within  this  area  as  it  appears  to  be  at  the  eajstem  edge  of  the  flood 
basin  or  lake  depositlonal  environment.  Blue  colored  sediments  that  axe 
found  in  the  area  if  investigation  may  be  within  the  lone  Formation,  the 
Mehrten  Formation,  or  the  lower  peurt  of  the  Laguna  Foimatlon,  depending 
upon  where  the  well  is  located. 
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Of  the  three  major  water-hearing  formations,  the  Victor  is 
prohably  the  most  permeable.  It  is  seldom  that  any  well  drilled  in  the 
Victor  plain  will  not  penetrate  some  well-sorted  sand  or  gravel  deposits, 
and  nearly  ^n  domestic  wells  draw  at  least  part  of  their  yield  from  this 
formation.  Unfortunately,  its  thickness  is  limited,  and  in  SLreas  where 
only  the  lower  part  is  saturated,  it  is  necessary  to  drill  deeper  wells 
into  the  Laguna  and  Mehrten  Formations.  Most  irrigation  and  other  high 
capacity  wells  do  this  and,  as  previously  stated,  draw  from  one  or  more 
formational  units.  As  pumping  tests  and  other  capacity  tests  axe  not 
usually  performed  by  the  utility  conrpanies  on  FmaTI  domestic  wells,  it 
is  difficult  to  find  data  that  are  applicable  only  to  the  Victor  Formation. 
An  indication  of  the  well  characteristics  of  the  formation  may  be  seen, 
however,  from  the  following  tabulation  giving  averages  from  eight  shallow 
wells  which  probably  penetrate  through  the  Victor  into  the  upper  part  of 
the  Lagxina. 

Well  Depth  20U  feet 

GBl  659 

Specific  Capacity  58 

Yield  Factor  (saturated  thickness)      UO 

Yield  Factor  (aquifer  sands  only)       225 

These  values  represent  bA   increase  over  the  corresponding 
figures  for  the  Laguna  and  the  Mehrten  Formations.  The  increase  in 
amount  of  coarse  grained  material  is  also  reflected  in  the  higher  average 
specific  yields  for  the  depth  interval  representing  the  Victor  Formation. 
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Recharge  to  the  Victor  Formation  is  effected  in  much  the  same 
manner  as   to  the  Lacuna  Formation.  The  most  iji5>ortant  factors  are 
inflow  from  the  American  River,  irrigation  return  water,  and  rainfall 
penetration. 

Stream  Deposits 

Stream  deposits  consist  of  Recent  sands,  gravels,  and  minor 
amounts  of  clay  in  the  lowlands  bordering  the  American  River  along  the 
northern  border  of  the  sirea.  These  occupy,  at  present,  two  depositional 
environments:  the  low  stream  channels  and  the  slightly  more  elevated 
flood  plains. 

The  low  water  channels  are  floored  with  relatively  coarse 
grained  sands  and  gravels  which,  during  times  of  high  water,  are  shifting 
and  moving  downstream.  In  areas  where  the  water  table  is  in  contact  with 
water  in  the  streambed,  there  is  direct  hydraulic  continviity  of  the  stream 
with  the  water  table  through  these  coajrse  deposits. 

The  elevation  of  the  surface  of  the  adjacent  flood  plain  deposits 
is  slightly  higher  than  the  stream  channel  and  somewhat  lower  than  the 
surface  of  the  older  Victor  and  Laguna  deposits.  These  flood  plain 
deposits  have  been  built  up  by  the  deposition  of  finer  material  such  as 
sands  and  silts,  during  times  of  flood  in  slack  high  water  areas.  This 
smaller  grain  size  is  accompanied  by  a  reduction  in  permeability,  though 
in  general  the  flood  plain  deposits  are  good  water  producing  areas.  This 
is  in  part  due  to  underlying  coarse  stream  channel  deposits  left  as  the 
stream  has  shifted  its  course  in  the  past.  An  insufficient  number  of 
wells  were  found  penetrating  the  flood  plain  deposits  to  determine  their 
average  well  characteristics. 
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Dredge  Tailings 

Scattered  over  the  surface  of  the  eastern  part  of  the  area  are 
large  piles  of  gold  dredger  tailings.  These  are  primarily  derived  from 
the  Laguna  and  Victor  Formations,  thovigh  some  of  the  Recent  stream 
gravels  have  been  worked.  The  tailings  have  a  maximum  thickness  of  about 
100  feet  and  probably  average  about  50  feet.  In  areas  where  the  Mehrten 
Formation  is  at  shallow  depth,  it  was  customary  to  use  that  formation  as 
marker  of  the  base  of  the  gold-bearing  materials. 

In  the  action  of  dredging,  the  normal  structure  of  the  dredged 
interval  is  destroyed  completely,  along  with  the  vertical  and  horizontal 
continuity  of  water-bearing  strata.  In  dredging,  the  fine  waste  material 
from  the  dredge  is  dumped  into  the  pond  immediately  behind  the  dredge  and 
the  coarse  material,  by  means  of  a  conveyor  system,  some  distance  behind. 
This  allows  the  clays  and  silts  to  coat  the  bottom  of  the  pond  and  leaves 
the  coarse  cobbles  exposed  at  the  surface.  This  leads  to  occasional 
inaccxirate  estimates  of  the  permeability  of  the  overall  deposits.  The 
permeability  is  further  decreased  by  silts  and  clays  resulting  from  dirty 
vater  pumped  into  low  areas  in  the  tailings.  Ground  water  is  often 
perched  on  the  layers  of  fines,  making  water  levels  within  the  tailings 
fluctuate  widely.  Wells  drilled  through  the  tailings  to  the  underlying 
water-bearing  strata  reflect  the  levels  of  the  regional  ground  water  body. 

The  dredge  tailings  are  important  in  that  they  are  a  large  scale 
infiltration  area  and  have  been  receiving  imported  water  while  the  dredging 
operation  has  been  in  progress. 

Rainfall  received  by  the  dredged  areas  can  percolate  through 
the  coarse  upper  gravels  immediately  in  most  axeas  and  thus  be  removed 
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from  the  zone  of  evaporation.  Water  received  in  this  manner  can  then 
slowly  percolate  throxigh  the  finer  londerlying  strata  to  reach  the 
regional  water  table. 
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APPENDIX  B 


TABLES  OF  ESTm^TED  SPECIFIC  YIELD  BY  SECTIONS  AJTO 
ESTIMATED  GROUND  WATER  STORAGE  CAPACITY  BY  SECTIONS 


TABLE  B-l 
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1-6 

1-5 

1-22 

I-IO 

1-10 

1-5 

1-10 

•-5 

•-5 

•-5 

•-5 

•-5 

•-5 

9 

2 

1-7 

•-7 

•-6 

•-5 

•-5 

•-5 

•-5 

•-5 

•.5 

•-5 

•-5 

•-5 

•-5 

•^ 

lic^flttd   from   MOrM)  ««<l 
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TABLE  B-KCont) 
ESTIMATED    SPECIFIC   YIELD    BY  SECTIONS 
FOLSOM-EAST   SACRAMENTO  GROUND   WATER    QUALITY    INVESTIGATION 


SACRAMENTO   GROUND 


5p«cific  yield, in  perctnl,  for  indicotad  d«pth  zone,  in  fati 


0-20         20-40 


60-80        eO-rOO      100-120     120-140    140-160     160-180      180  -  2O0    200-220    220-240    240-26O    260-280    ZeO-MO 


1-25 

1-U 


1-10 
1-23 


4-12 

1-12 


l-?5 
1-19 


TowwiiUp 

S<cti«i 

""T 

Sp«clfic  fiald.ln  pwctnt,  for  indicolad  dtpth  ion«,  In  fxt 

fOng« 
M.DSSM 

300-320 

320-340 

340-360 

360-360 

380-400 

40O-420 

420-440 

440-460 

460-480 

480-500 

5O0-52O 

320-340 

540-560 

560-560 

580-600 

8»/7« 

10 

u 

12 

0 
0 

•-6 

4-6 

•  -6 
•-« 
•-« 

.-5 

-5 

•-5 
•-5 
•-5 

•-5 
•-5 
•-5 

•-5 

.-5 

-5 

.-5 

13 

0 

.-6 

•-« 

4-5 

•-5 

•-5 

4-5 

•-5 

Ik 

1 

.-6 

•-< 

•-4 

•  -6 

15 

0 

•-5 

•-8 

•-6 

•-6 

•-5 

16 

0 

•-5 

•  -lO 

•  -6 

•-6 

•-5 

17 

1 

1-5 

•-15 

•-« 

•  -6 

•-> 

L9 

I 

1-13 

1-23 

1-3 

1-6 

•-6 

•-5 

19 

0 

•-12 

•  -20 

•-6 

•  -6 

•-5 

20 

0 

•  -10 

•-15 

•-6 

4-6 

•-5 

•-5 

21 

0 

•-a 

•  -8 

•-6 

•-6 

22 

1 

•  -8 

•-9 

•-6 

•-6 

23 

0 

•-10 

•  -10 

•-8 

•-6 

•  -6 

27 

0 

•-« 

•-7 

•-5 

•-5 

•-5 

26 

0 

•-6 

•-6 

•-5 

.-i. 

•-5 

29 

I 

•  -6 

.-6 

•-5 

..* 

30 

1 

1-5 

1-5 

1-5 

l-k 

31 

0 

•-5 

•-5 

•-5 

32 

1 

•-5 

•-5 

•-5 

33 

•-5 

•-5 

•-5 

•  Vfllut  ft  tpKiftc  yl«Id  rtllnoM  frvm  Mvrttt  «•)!■ 
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TABLE  8-l(Cont.) 
ESTIMATED    SPECIFIC   YIELD    BY  SECTIONS 
FOLSOM-EAST    SACRAMENTO  GROUND   WATER    QUALITY     INVESTIGATION 


SACRAMENTO   GROUND 


StClKX 

Mill 

Spacif 

c  ynkl.ir 

p«rc«nt, 

for  indicoKd  d<plh  KMW,  in 

f«t 

HDSSM 

0-20 

20-4O 

<0-60 

6O-«0 

eo-Kjo 

100-120 

120-140 

140-160 

160-190 

leo  -  zoo 

200- 220 

220-240 

24C-2&0 

260-280 

290-300 

n/it 

13 

0 

•-20 

•-15 

•-10 

•-7 

•-5 

•-6 

•-3 

•  -» 

•-3 

••3 

•-15 

•-15 

•-7 

•-5 

S2 

0 

•  -SO 

•-1} 

.-U) 

•-7 

•-5 

•  -6 

•-3 

.-k 

•-3 

•-3 

•-15 

•-15 

•-7 

•-5 

23 

0 

•-20 

•-15 

.-10 

•-7 

•-5 

•-« 

•-3 

•  -k 

•-3 

•-3 

•-15 

•  -15 

•-7 

•-5 

?l> 

3 

3-21 

3-12 

3-10 

3-6 

3-5 

3-7 

2-3 

1-3 

1-3 

1-3 

1-15 

l-l8 

1-7 

1-5 

25 

6 

6-22 

6-lS 

6-12 

6-8 

6-5 

5-'. 

»-3 

k-« 

3-9 

3-13 

2-15 

2- Ik 

2-e 

2-5 

26 

3 

3-15 

3-9 

3-7 

3-15 

3-10 

3-i 

3-8 

3-* 

3-8 

3-8 

3-8 

3-7 

3-9 

3-3 

3-3 

?7 

2 

2-lS 

2-15 

2-15 

2-15 

2-10 

2-3 

1-3 

1-3 

1-3 

1-5 

1-3 

1-3 

1-3 

1-3 

26 

0 

.-IB 

•-15 

•-15 

•-15 

•-10 

•-3 

•-3 

•-3 

•-3 

•-5 

•-3 

•-3 

•-3 

•-3 

33 

0 

•-15 

•-16 

•-8 

•-7 

•-8 

•  -10 

•-9 

•-3 

•-3 

•-U 

•  -6 

•-9 

•-3 

•  -!■ 

•  -» 

J* 

9 

8-15 

8-16 

9-8 

9-7 

9-8 

6-10 

»-9 

'•-3 

l>-3 

»-u 

I.-6 

k-9 

3-3 

3-* 

3-k 

35 

I 

1-23 

1-20 

1-3 

1-3 

1-3 

1-25 

1-5 

1-3 

1-3 

1-3 

1-3 

1-3 

1-3 

1-3 

36 

2 

2-25 

2-11 

2-6 

2-7 

2-k 

1-3 

1-3 

1-3 

1-3 

•-3 

•-3 

•-3 

•-3 

•-3 

9"/7» 

10 

0 

•-5 

•  -6 

•-9 

•-U 

•-12 

•-20 

•-8 

•-5 

•-5 

u 

0 

•-5 

•-6 

•-9 

•-U 

•-12 

•-20 

•  -8 

•-5 

.-5 

12 

5 

5-5 

5-6 

5-9 

3-l» 

2-12 

1-25 

•-ID 

•-5 

•-5 

13 

0 

•-5 

•  -6 

•-10 

•-1* 

•-12 

•-20 

•-12 

•-8 

•-5 

1' 

0 

•-10 

•-8 

•-10 

•-15 

•-15 

•  -IB 

•-15 

•-10 

•-« 

15 

0 

•-IP 

•-ID 

•-12 

•-16 

•-16 

.-18 

•-15 

•-10 

•-8 

•-5 

16 

3 

3-16 

3-U 

3-13 

3-lfl 

3-lfl 

3-17 

•-12 

•-12 

•-8 

17 

I 

1-25 

1-9 

1-lfl 

•-15 

•-15 

•-15 

•  -10 

•-12 

•-8 

•-8 

•  -8 

•  -8 

•  -8 

•-7 

•-8 

IB 

2 

2-23 

2-22 

2-15 

2-12 

2-8 

2-li> 

2-7 

2-17 

2-9 

2-8 

2-9 

2-8 

2-8 

2-7 

2-10 

19 

1 

1-lB 

1-8 

1-9 

1-22 

•-8 

•-10 

•  -8 

•-12 

•-7 

•-7 

•-9 

•-12 

•  -12 

•-7 

.-10 

T0*n4hiP 

S««iio« 

Nu>rt)«r 

Siwclfi 

yield, in  p«rc«nt,  for  indicotad  d«plh 

zon«,  in  f««t 

r«ng« 

u  oasM 

**(• 

500-320 

520-540 

340-360 

360-580 

380-400 

400-4J0 

420-440 

440-460 

460-480 

480-5OO 

900-520 

520-540 

34  0-560 

560- 580 

58O-60O 

9H/6J 

13 
22 
23 
2» 

0 

0 

3 

•-5 

•-5 

•-5 

•-5 
1-5 

1-5 

1-8 

•-10 
•-10 
•-10 
1-18 

•-5 
•-5 
•-5 
1-3 

•-3 

•-3 
•-3 
1-3 

•-3 

•-5 

25 

6 

2-k 

2-3 

2-3 

1-25 

1-lk 

1-3 

26 

3 

3-3 

3-» 

3-k 

3-5 

2-4 

2-k 

27 

2 

1-12 

l-?0 

1-3 

l-l£ 

..» 

•  -k 

..k 

26 

0 

•-12 

••20 

•-16 

•  -k 

•  -k 

•-* 

•-5 

33 

0 

•-5 

•-7 

•-3 

•-3 

.-Ifl 

•-20 

•-5 

•-5 

3* 

9 

2-5 

2-7 

1-3 

1-3 

LIS 

i-ao 

•-5 

•-5 

35 

I 

1-3 

1-3 

1-5 

1-3 

1-7 

1-7 

1-6 

•-5 

36 

2 

•-3 

•-3 

•-5 

•-3 

•-7 

•-7 

•  -6 

9«/7t 

10 
12 

13 

Ik 

15 
16 

0 
5 

0 
0 

3 

17 

1 

•-8 

.-10 

♦-10 

•-6 

•  -ID 

•  -ID 

•-ID 

.-10 

•-12 

•-10 

•-8 

•-6 

•-5 

•-k 

•-k 

Ifl 

2 

2-9 

2-12 

2-12 

2-7 

2-lD 

2-15 

2-12 

2-U 

a-iA 

1-14 

•-10 

•-8 

'-t 

•-5 

•-5 

19 

)■ 

•  -10 

•-12 

•-12 

•-7 

•  -ID 

•-10 

•  -10 

•  -10 

•-15 

•  -ID 

•  -8 

•-5 

•-5 

•-5 

•-5 
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TABLE  B-KCont) 
ESTIMATED    SPECIFIC   YIELD    BY   SECTIONS 
FOLSOM-EAST   SACRAMENTO  GROUND   WATER    QUALITY     INVESTIGATION 


SACRAMENTO  GROUND 


Sp«C(f>c  yittd.in  p«rc«nt,  for  indicated  d«pth  zont,  in  f««l 


-20         20-40        40-6O         60-eO        SO-iOO      lOO- 120     120- i40    140-160     160-180     '80-200 


220    220-240   240-260    260-280    280- JOO 


1-25 
♦-SO 

1-17 
1-13 


1-25 
3-23 
2-19 

3-15 


3-20 
2-lB 
3-15 


3-13 
2-U 
3-15 


3-U 

•-13 
3-16 


•-10 
3-12 


"-r° 

N^.,, 

SpscKic  yitld.in  ptrcani,  tor  ind'icgled  depth  zone,  in  feet 

rorg, 
M0S8M 

""' 

300-320 

320-540 

340-360 

360-390 

380-400 

400-420 

420-4  40 

440-460 

460-480 

480-500 

5O0-520 

520-54O 

54  0-560 

560-580 

580-600 

9«/7« 

21 
22 

23 

21. 
25 
2€ 
27 
26 
29 

0 

2 
0 

3 
1 

•-10 

•-8 
2-6 
•-6 

•-12 

1-12 

•-8 
•-6 
•-6 

•-10 
1-10 

•-8 
•-6 
•-6 

•-9 
I-IO 

•  -8 

•■a 

•-8 

•  -10 
I-IO 

•-8 
•-5 
•-5 

•-10 
•  ■k 

•  -10 
•-8 

•-10 
•-8 

•12 
•-5 

•  -8 

•-k 

30 

0 

•-6 

•  -6 

•-7 

•  -8 

•-5 

•-5 

•-7 

•■7 

•  -6 

•-5 

•-5 

•-5 

•-5 

•  -4 

•  -l 

31 

1 

•-8 

•  -8 

•  -8 

•S 

•-5 

•-5 

•-7 

•-7 

•-6 

•  -6 

•-5 

•-5 

•  -k 

..k 

..U 

32 

3 

1-17 

l-k 

1-16 

1-20 

1-20 

1-20 

1-20 

1-12 

1-3 

1-20 

1-6 

1-3 

1-5 

1-5 

1-5 

33 

2 

•-10 

•-10 

•-9 

•-9 

•-5 

3'- 

3 

•  -10 

•-10 

..10 

•  -10 

•  -* 

35 

0 

•  -10 

•  -10 

•-10 

•-10 

•  -ii 

36 

3 

, 

'  %0*o1k  yt«M  ctl  moltd  from  ncorttt  i 
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TABLE  B-2 
ESTIMATED   GROUND   WATER  STORAGE  CAPACITY    BY    SECTIONS 
FOLSOM-EAST    SACRAMENTO  GROUND   WATER   QUALITY  INVESTIGATION 


ToM*t>-(i 

uoesM 

Stcl^n 

(acm> 

Storage  capocily,  tn  oc 

r«-f««t,  for  indicattd  zon«,  In  feel 

0-W 

20-40 

.0-.0 

60 -,00 

100-130 

,20-0 

,«-.« 

,.o-,eo 

,.o-™o 

.00-ZZO 

220-240 

3.0 -«0 

260 -2eo 

290 -yx) 

«0-«0 

SW-540 

e>/6i 

6V) 

«96 

6»0 

640 

512 

«96 

364 

512 

896 

•1260 

•1280 

•1152 

•  364 

•*40 

•384 

•512 

•640 

•766 

Mo 

6bo 

512 

U52 

640 

768 

1260 

1280 

ISO 

1260 

1260 

1152 

364 

640 

364 

512 

640 

766 

eto 

1792 

»v 

768 

1024 

696 

1920 

1920 

512 

512 

512 

512 

512 

512 

512 

364 

384 

640 

5« 

1352 

12*8 

•/36 

U44 

832 

726 

520 

19T6 

2*96 

312 

312 

520 

520 

936 

•4L6 

.512 

•}12 

350 

1050 

seo 

L050 

960 

560 

TJO 

560 

•1050 

•1D50 

•350 

•350 

•350 

•350 

•350 

•350 

•350 

.420 

50 

50 

90 

130 

UO 

UO 

90 

100 

120 

•100 

40 

•70 

•50 

•50 

•50 

•50 

•50 

.60 

625 

1750 

1750 

1125 

1625 

375 

675 

375 

500 

•625 

•1250 

•1250 

•625 

•685 

•625 

•625 

•625 

•623 

6i>0 

1920 

1M6 

1260 

1260 

1024 

768 

•640 

•640 

•640 

•12«0 

•1260 

•640 

•640 

•640 

•640 

•640 

•640 

6W 

201,6 

29k» 

1260 

768 

1280 

896 

640 

640 

640 

2944 

1536 

3»4 

384 

364 

512 

384 

364 

10 

6M 

•1920 

•2*32 

•1024 

•640 

■696 

•766 

•768 

•512 

•512 

•640 

•766 

•512 

•364 

•768 

•640 

•US2 

•640 

U 

6IU> 

1920 

1664 

512 

512 

640 

766 

768 

512 

364 

640 

640 

512 

384 

1406 

1536 

11S2 

640 

12 

61K> 

•lato 

•1920 

•  U5» 

•512 

•896 

•640 

•512 

•640 

•696 

•  U52 

•  19m 

•1792 

•364 

•696 

•896 

•696 

•996 

13 

6I« 

U52 

2304 

2432 

384 

1260 

640 

512 

640 

1536 

1664 

3200 

3072 

•384 

•696 

•896 

•696 

•696 

Ik 

Mo 

1260 

766 

640 

512 

896 

896 

T66 

512 

512 

»4 

364 

512 

384 

364 

766 

769 

1408 

15 

6M 

•iMie 

•IMS 

•512 

•768 

•640 

•766 

•640 

•512 

•512 

•364 

•364 

•512 

•  394 

•364 

•768 

.7* 

•  1406 

16 

«W 

166* 

1406 

512 

896 

384 

640 

384 

•640 

•  1920 

•2686 

•2304 

•1920 

•  512 

•  512 

•512 

•768 

•766 

17 

6W 

2176 

1024 

1260 

1792 

1664 

1260 

896 

1792 

2560 

2560 

294* 

2688 

512 

512 

512 

•768 

•696 

Ifl 

6W 

»96 

2176 

1792 

1536 

1260 

640 

640 

768 

U52 

766 

1536 

2048 

1920 

384 

394 

896 

U60 

19 

6ko 

1152 

3072 

2046 

U60 

U52 

1024 

896 

640 

640 

766 

768 

640 

364 

364 

1152 

896 

••96 

20 

6ko 

1260 

3200 

1664 

1280 

1024 

U52 

766 

640 

512 

640 

766 

•512 

•384 

•512 

•640 

•«i0 

•640 

81 

6kO 

1792 

3200 

640 

1280 

1024 

•U52 

•768 

•640 

•51? 

•640 

.766 

•512 

•384 

•512 

•640 

•640 

•640 

IS 

6ko 

•1260 

•696 

•1024 

•896 

•766 

•512 

.512 

•1024 

.696 

•1024 

•640 

•394 

•364 

•640 

•512 

•  )94 

•768 

23 

640 

•1260 

•696 

•1084 

•696 

•766 

•512 

•  512 

•1024 

•896 

•  1024 

•640 

.)64 

•384 

•640 

•512 

•  384 

•768 

To«nitii« 
UOBSM 

SaclM>n 

.::.., 

Storoge  capacity,  in  ocm 

-feet. for  Indicoteil 

zone. In 

feel 

O.pth 

Sfwo««   Copocity 
Iocr.-l.«l 

340-J60 

560-560 

360-400 

•00-420 

.20-<«5 

.40-460 

460 -.80 

.60-500 

500-520 

520-5« 

5.0-560 

560-580 

580-600 

9; 

«or»r 

tm. 

6l/6t 

1 

640 

•  U52 

•640 

•  1260 

•696 

•2304 

•  1260 

.696 

•  1152 

•640 

•640 

•6*0 

•640 

•640 

78 

2566 

22,630 

25,216 

2 

640 

UJ2 

64o 

1260 

896 

2304 

1280 

696 

1152 

•640 

•640 

•«*o 

•640 

•640 

65 

246* 

24,160 

26,624 

3 

640 

896 

640 

640 

U52 

1792 

512 

1152 

1152 

640 

•640 

•640 

•640 

.640 

55 

4800 

22.060 

26,660 

4 

520 

•312 

•416 

•624 

•  1040 

•  1664 

•  llU 

•  1040 

•832 

•738 

•Tse 

•7« 

•726 

•  736 

45 

S834 

22,750 

25,5*4 

5 

350 

.490 

•  350 

•420 

•700 

.1050 

•700 

•700 

•560 

•490 

•  490 

.490 

•*90 

•490 

40 

2030 

16,310 

16,340 

6 

50 

•60 

•50 

•60 

•80 

•  ISO 

•  120 

•  100 

•80 

•80 

•70 

•70 

•70 

•  70 

»0 

1*0 

2,270 

2,410 

7 

625 

•«5 

•625 

•675 

.625 

•1875 

.1A75 

•  1250 

•  1000 

•  1250 

•1000 

•  1000 

•  1000 

•JOOO 

43 

36*9 

25,581 

29,250 

6 

640 

•640 

•640 

•896 

•640 

•  1920 

•  1920 

•  1280 

•  1024 

•  1260 

•  102* 

•  102* 

•  1024 

•  1024 

45 

)6*e 

16,688 

30,336 

9 

640 

364 

364 

896 

364 

•2560 

•2560 

•  1260 

•  102* 

•  1260 

•  1024 

•  102* 

•  102* 

•384 

50 

5632 

26.62* 

V,256 

10 

640 

•U52 

•1536 

•  1406 

•1406 

•2666 

•2560 

•1*06 

•102* 

•1*08 

•loe* 

•102* 

•102* 

•364 

55 

5120 

27.904 

33.te* 

u 

640 

U52 

1536 

1406 

1406 

2666 

2560 

1406 

1024 

1*06 

IOC* 

UH* 

39* 

•364 

60 

4096 

27,904 

32,000 

12 

640 

•1260 

•1536 

•1920 

•1536 

•2176 

•1920 

•1536 

•1260 

•1260 

•1260 

•1260 

•1290 

•1290 

65 

5066 

31,776 

36,664 

13 

£40 

•1280 

•1536 

•ueo 

•1536 

•2176 

•1920 

•1536 

•1260 

•1260 

•1280 

•1260 

•1360 

•1360 

90 

6912 

35,456 

42,366 

14 

640 

1260 

1536 

2176 

1664 

1920 

1024 

1792 

1664 

•1260 

•  1280 

•1380 

•  1260 

•  1260 

75 

3072 

26,260 

31,332 

15 

640 

•  1260 

•1536 

•217« 

•1664 

•  1024 

•  1024 

•  US4 

•  1024 

•1024 

•1024 

•  1024 

•  1024 

•  1024 

57 

3251 

24,7*1 

28,032 

16 

640 

•766 

•766 

•  1408 

•  1260 

.1024 

•  1024 

•  L024 

•  109* 

•1024 

•  102* 

•  1024 

•  UB4 

•  1024 

58 

3532 

26,340 

31,672 

17 

640 

.896 

•896 

•u«o 

•  1260 

.1024 

.102* 

•  10?* 

•  102* 

•  1024 

•  102* 

.102* 

•  1024 

•  1024 

60 

**80 

34,944 

39,424 

18 

640 

•696 

•696 

.1280 

•  1260 

.1024 

.1024 

•  102* 

•  102* 

•  102* 

•  UK* 

.102* 

•  102* 

•  1024 

55 

4*16 

29,246 

?3,66* 

19 

640 

.896 

•896 

•  1280 

•  1260 

•  1024 

•  1024 

•  102* 

•  102* 

•  1024 

•  loe* 

.102* 

•  102* 

•  1024 

68 

678* 

24,576 

31,360 

20 

640 

•640 

•640 

•  1280 

•  1260 

•  1024 

.1024 

•  1024 

•  1024 

•  1024 

•  102* 

.102* 

•  1024 

•  1024 

65 

6464 

22,846 

29,3X2 

21 

640 

•640 

•640 

•  1280 

•  1280 

.10*4 

.1024 

•  1024 

•  1024 

•  1024 

•  102* 

.102* 

•  1C24 

•  1024 

60 

5632 

23,166 

28,800 

22 

640 

•640 

•640 

•1792 

•1336 

.10*4 

.1024 

•  1024 

•  1024 

•  1024 

•  102* 

.102* 

•  102* 

•  1024 

65 

3424 

22,944 

26,366 

23 

640 

•640 

•640 

•  1792 

•1536 

•  1024 

.1024 

•  1024 

•  1024 

•  102* 

•  102* 

•  102* 

•  1024 

•  1024 

90 

4*80 

31,688 

26.368 

I  Storaf*  eapocJiy  from  oft««m«4  tpAcitlc  r<«id 
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TABLE   B-2(Cont) 
ESTIMATED    GROUND   WATER    STORAGE    CAPACITY     BY    SECTIONS 
FOLSOM-EAST    SACRAMENTO    GROUND   WATER   QUALITY   INVESTIGATION 


U0  6OM 

S«C(.on 

STorogt  copocily. 

n  acre-f< 

tt, (or  inc 

ca1«d  jon«, in  fast 

0-JO 

20-«0 

.0-.0 

60 -SO 

eo-,00 

100-120 

120-140 

1«0-I60 

160-160 

leo-joo 

200-220 

220-240 

240 -2«0 

260-260 

260-300 

500-520 

S20-34O 

81/61 

» 

(M) 

•U*) 

•896 

•  512 

•896 

•768 

•512 

•512 

•896 

•896 

•1260 

•640 

•36* 

•36* 

•6*0 

•512 

•39* 

•766 

?5 

6to 

166k 

IPflO 

38k 

6ko 

512 

6k0 

3Bk 

768 

512 

1536 

640 

•38* 

•38* 

•6*0 

•512 

•39* 

•748 

26 

6W 

896 

6*0 

166k 

U52 

U52 

512 

640 

1536 

lk08 

512 

766 

36* 

38* 

6*0 

512 

39* 

7<8 

J7 

Wo 

896 

UlS>ll 

lock 

IP60 

102k 

512 

896 

6kO 

512 

6ko 

384 

6*0 

768 

38* 

39* 

U52 

6*0 

26 

uo 

l>36 

1536 

515 

lOIk 

1152 

768 

6ko 

896 

896 

996 

19PO 

230* 

1536 

6*0 

512 

6*0 

•6*0 

»9 

Mo 

i;«o 

2816 

ITS' 

1536 

IkOB 

38k 

512 

6kO 

364 

51? 

38* 

896 

•  1260 

•6*0 

•6*0 

•6*0 

•  640 

» 

6iiO 

6*0 

?n6 

896 

6k0 

I02k 

768 

1260 

768 

•6k0 

•6ko 

•640 

•  6*0 

•1290 

•6*0 

•6*0 

•6*0 

•6fco 

Jl 

6kO 

896 

1920 

IPSO 

1260 

102k 

6ko 

766 

6ko 

38k 

364 

384 

•640 

•1260 

•6*0 

•6*0 

•6*0 

•6*0 

3J 

6U} 

896 

3200 

2668 

1920 

6k0 

S12 

lOBk 

1280 

512 

512 

36* 

512 

•766 

•6*0 

.6*0 

•6*0 

•640 

33 

6I1O 

•7« 

•19«) 

*1920 

•2176 

•896 

•512 

•696 

•896 

•512 

•512 

•  38* 

•512 

•6*0 

•6*0 

•6*0 

•6*0 

•640 

3» 

«I.O 

.512 

•i?eo 

•1260 

•2176 

•896 

•512 

•6ko 

•896 

•  512 

•  512 

•394 

.512 

•6*0 

•6*0 

•6*0 

•6*0 

•6*0 

35 

6M 

•  51i> 

•896 

•896 

•2176 

•896 

•512 

•512 

•  6k0 

•  512 

•38* 

.38* 

•512 

•64o 

•6*0 

•512 

•6*0 

•6to 

J* 

6*0 

384 

38k 

36k 

29H> 

1260 

38* 

512 

36* 

512 

38* 

39* 

•512 

•6*0 

•6*0 

•512 

•6*0 

•6*0 

8«/7I 

1 

6kO 

•U5S 

•6ko 

•6ko 

•6*0 

•61.0 

•38k 

•394 

•U«o 

•640 

•6*0 

•640 

•6ko 

•  512 

•6*0 

•512 

•6*0 

•640 

2 

6U> 

1152 

6ko 

6k0 

6ko 

6ko 

39k 

38k 

1260 

640 

6ko 

6*0 

640 

512 

6*0 

512 

6*0 

6*0 

3 

6ko 

•UBo 

•uev 

•1280 

•102k 

•766 

•512 

•  364 

•1280 

•640 

•6*0 

•640 

•640 

•512 

•6*0 

•512 

•768 

•6*0 

k 

61.0 

•1536 

•u6o 

•1920 

•1536 

•  766 

.512 

•512 

.102k 

»6ko 

•6ko 

•6*0 

•6*0 

•  512 

.6*0 

•  512 

•768 

•6ko 

5 

6M 

2304 

29kk 

3072 

230k 

768 

768 

•1« 

•766 

•768 

•6*0 

•6*0 

•  loe* 

•766 

•766 

•512 

•768 

•766 

6 

6k0 

•19P0 

.?30k 

•3072 

•1980 

•lOBk 

•769 

•768 

•7ffl 

•768 

•512 

•512 

•1024 

•102* 

•102* 

•512 

•766 

•  768 

7 

640 

•1536 

•230k 

•3072 

•1920 

•  102k 

•768 

•768 

•102k 

•loek 

•  512 

•512 

•1260 

•1024 

•1260 

•  512 

•768 

•769 

a 

6W1 

iboe 

166k 

21)60 

lko8 

U52 

102k 

1920 

896 

ikoa 

230* 

U52 

2*32 

696 

896 

1260 

6*0 

T68 

9 

6ko 

1152 

U52 

6ko 

896 

Ikoa 

loek 

896 

1792 

U52 

39k 

512 

2*32 

1920 

2668 

512 

696 

•696 

uoesM 

StClion 

im 

Storog«  copocity,  ir>  ocr 

-f«6t,  for  indicottd  ZOM.  In 

(Ml 

Ofpth 

310 

og.   C0.0C 

l» 

340-J60 

560-560 

560-400 

400-420 

420-440 

440-460 

460-460 

460 -500 

500-520 

520-540 

540-560 

560-580 

560-6OO 

Abo«« 

S.IO. 

l^l 

sii/61 

2* 

6*0 

•640 

•640 

•1792 

•1536 

•10t>k 

•1024 

•102k 

•  102k 

•102* 

•102* 

•102* 

•102* 

♦102* 

100 

*352 

21,632 

25.96* 

25 

6*0 

•640 

•640 

■1792 

•1536 

•102* 

•1024 

•  102* 

•I02k 

•102k 

•102* 

•lOP* 

•102* 

♦loe* 

105 

*6*0 

21,216 

25,856 

2« 

6ko 

6k0 

6ko 

1792 

1536 

•lOPI. 

•lOPk 

•loe* 

•I0?k 

•102* 

•102* 

♦loe* 

•102* 

♦102* 

100 

550* 

22,272 

27.776 

27 

640 

6ko 

1024 

6'iO 

102* 

•  102* 

•in2k 

•102k 

•102* 

•102k 

♦102* 

•102* 

•102* 

♦JOB* 

75 

390* 

21,**0 

25,3** 

26 

6*0 

•6ko 

•I02k 

•640 

•  inpk 

•josx. 

•  102* 

•KB* 

•102* 

•lot* 

•102* 

♦102* 

♦102* 

♦102* 

65 

3940 

26,752 

30,592 

29 

6*0 

•6ko 

•102* 

•640 

•  10?k 

•  in^k 

•  102* 

•102* 

•102* 

•102* 

•102* 

•102* 

♦102* 

♦loe* 

68 

6502 

22,k26 

26,928 

30 

6ko 

.6ko 

•  102* 

•6*0 

•  102k 

•102* 

•  102* 

•  1024 

•loe* 

•  lOP* 

•1024 

•102* 

♦loe* 

♦102* 

73 

ku« 

23,018 

27,1*6 

31 

6*0 

•6*0 

•102* 

•6ko 

•  I0?k 

•  UOP* 

•  lOPk 

•102* 

•uek 

•lOP* 

•  102* 

•102* 

•  102* 

•uo* 

75 

5056 

22,208 

27,26* 

32 

6*0 

•6*0 

•  102* 

•640 

•  in?4 

•  in?k 

•I02k 

•102k 

•  loek 

•  102k 

•  102* 

♦102* 

♦102* 

•102* 

75 

822* 

21.088 

29.312 

33 

6*0 

.6*0 

•U324 

•  640 

•  102* 

•  lOP* 

•1024 

•1024 

•  IGPk 

•  I02k 

•1024 

•loek 

♦102* 

•102* 

80 

678* 

20,86* 

77,6*8 

34 

6*0 

•640 

•1024 

•6J.0 

•102* 

•1024 

•I02k 

•I02k 

•lQ2k 

•102* 

•ia>* 

•102k 

•102* 

•102* 

67 

5561 

20,29* 

25.855 

35 

6*0 

•6*0 

•102* 

•6*0 

•1024 

•102* 

•102* 

•102* 

•uek 

•102* 

♦102* 

•102* 

♦102* 

•loe* 

102 

5*27 

19.021 

2*,k*8 

36 

6*0 

•6*0 

•102* 

•6*0 

•102k 

•1024 

•102k 

•102* 

•  102k 

•102* 

•102* 

•102* 

♦102* 

>102* 

100 

5376 

18,688 

24.06* 

8»/7I 

1 

6*0 

•6*0 

•1792 

•1280 

•1260 

•6*0 

•  361 

•36k 

•384 

•38* 

•512 

•36* 

•38* 

•  38* 

IkO 

**8o 

15.616 

20.096 

2 

6*0 

640 

1792 

1260 

1260 

wo 

36k 

36* 

364 

364 

512 

364 

36* 

38* 

130 

ksea 

15.806 

20,096 

6*0 

•640 

•1536 

•1260 

•1280 

•6kO 

•3B» 

•36* 

•364 

•304 

•512 

•38* 

•38* 

•** 

120 

5866 

15,872 

21,760 

6*0 

•6*0 

•1260 

•1280 

•1280 

•6k0 

•38k 

•36* 

♦364 

•384 

•512 

•38* 

•36* 

•6*0 

So 

6?72 

16.896 

23,166 

6*0 

•6kO 

•996 

•896 

•102k 

•640 

•3ek 

•38* 

•384 

•jBk 

•512 

•38* 

•6*0 

♦6*0 

70 

9*72 

iB.aa 

26,160 

640 

.6*0 

•768 

.768 

•766 

.640 

•  j8k 

•38* 

•  3ek 

.I8k 

•  512 

.6*0 

•6*0 

♦6*0 

70 

8256 

16.752 

27,008 

640 

.6*0 

•6*0 

.640 

•766 

.640 

•  J8k 

•  36* 

•38k 

.38k 

•6*0 

.6*0 

•6*0 

•6*0 

80 

8832 

18.688 

27.520 

6*0 

6*0 

6*0 

Xli 

1290 

1290 

6*0 

1260 

•640 

•640 

.6*0 

.6*0 

•6*0 

.6*0 

70 

6336 

29,888 

36,22* 

640 

•766 

•6*0 

•640 

•fiko 

•640 

•6*0 

•6*0 

•640 

•640 

•  6kO 

•6*0 

•6*0 

•6*0 

U5 

6016 

22,78* 

28,800 

I  Storag*  cvociip  tt«m  a«»tHn«i 
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TABLE   B-2(Cont) 
ESTIMATED    GROUND   WATER    STORAGE   CAPACITY    BY   SECTIONS 
FOLSOM-EAST    SACRAMENTO    GROUND   WATER    QUALITY  INVESTIGATION 


HOeSH 

S.CIIOO 

4f«0 

Storage  capocily. 

1  GCK-fMl.lof  ind 

cor«d  rof 

w.  in  (M 

0-20 

20 -«0 

40-60 

60 -SO 

90-rOO 

100-120 

l20-i40 

..0-160 

160-190 

.60-200 

200-220 

220-240 

240-260 

2«0-2«, 

260-900 

JOO-MO 

320-S40 

8I/7I 

10 

6W 

•102« 

•uek 

•6W 

•996 

•1021. 

•102^ 

•loei. 

•1280 

•1152 

•512 

•512 

•1S20 

•1920 

•2176 

•  512 

•768 

•766 

u 

6W 

•10» 

•  102* 

•61.0 

•896 

•  1021. 

.896 

•1021. 

•low 

•1260 

•996 

•102k 

•1260 

•1920 

•1536 

•«ko 

•768 

•768 

u 

6l<0 

•768 

•  768 

•loei. 

•896 

•768 

•766 

•102* 

•ia2k 

•ueo 

•  1280 

•1280 

•1536 

•19« 

•ISBO 

•6M 

•768 

•769 

n 

320 

•320 

•320 

•61.0 

•ua 

•320 

•  320 

•512 

•kk8 

•TOk 

•960 

•960 

•960 

•960 

•6kO 

•256 

•  38k 

•38k 

Ik 

««o 

6W 

6>o 

1536 

896 

610 

6W 

1021. 

896 

lko8 

29kk 

•2560 

•2176 

•1320 

•1260 

•512 

•766 

•768 

15 

61.0 

•6*0 

•640 

•1536 

•1260 

•896 

•896 

•1021. 

•766 

•102k 

•2*32 

•230k 

•2176 

•1920 

•I02k 

•«k0 

•6ko 

•102k 

16 

6ko 

•AW 

•6*0 

•1920 

•U8o 

•U60 

•1021. 

•768 

•768 

•996 

•230k 

•<ei6 

•2616 

•1920 

•6ko 

•6ko 

•6ko 

•1260 

17 

6kO 

640 

51? 

3200 

1661. 

1536 

1280 

6I1O 

6ko 

6k0 

21.76 

3200 

3200 

1920 

6ko 

6ko 

6ko 

•1920 

18 

6kO 

6U) 

2176 

lko6 

896 

307S 

768 

38k 

512 

6k0 

768 

39k 

8k32 

I02k 

512 

6ko 

I66k 

29kk 

19 

Uo 

•6U> 

•l9?o 

•1260 

•768 

•30T2 

•1021. 

•«ko 

•768 

•6W) 

•loek 

•768 

•1920 

•loek 

•512 

•<ko 

•1536 

•2560 

JO 

6W 

•61.0 

•  1260 

•  1021 

•768 

•1260 

•loei. 

•6ko 

•102k 

•1260 

•  1290 

•1260 

•1536 

•102k 

•512 

•768 

•1260 

.1920 

tl 

6W 

•768 

•1021. 

•768 

•6M 

•U52 

•1260 

•  6kO 

•1260 

•1920 

•1536 

•1536 

•1536 

•U52 

•766 

•102k 

•102* 

•loek 

22 

6W 

768 

61.0 

6i.0 

(M 

1152 

166I. 

896 

I66k 

2560 

I66k 

•1536 

•  1280 

•U52 

•l«k 

•lj02k 

•102k 

•uw 

23 

3» 

•512 

•320 

•  320 

•320 

•512 

.61.0 

•38k 

.512 

•U52 

•766 

•6ko 

•6ko 

•6kO 

•512 

•6ko 

•6ko 

•«ko 

27 

320 

•6k0 

•6>iO 

•38U 

•61.0 

•512 

•320 

•512 

•512 

.6ko 

•6ko 

•512 

.512 

•6k0 

•3Bk 

•512 

•512 

•kk6 

26 

6M 

•1260 

•1920 

•102)1 

•1021. 

•1260 

•lOCl. 

•1280 

•1280 

•1536 

•1536 

•896 

•696 

•1280 

•768 

•768 

•768 

•768 

29 

6^0 

ime 

2560 

IS60 

1021. 

1661. 

1260 

•1536 

•1536 

•1536 

•1536 

•996 

•696 

•1280 

•6ko 

•768 

•766 

.7M 

JO 

(W) 

6l>0 

61.0 

6ko 

61.0 

6*0 

291.1. 

1536 

201.8 

19m 

I66k 

6ko 

896 

lk06 

6ko 

6ko 

6ko 

6k0 

Jl 

6W 

•6*0 

•U!80 

•1536 

'tM 

•768 

•1920 

•102k 

•1280 

•U52 

•I02k 

•512 

•696 

•lko6 

•loek 

•6ko 

•6ko 

•6ka 

32 

«to 

381- 

3200 

2686 

391. 

896 

39k 

36k 

38k 

39» 

JBk 

38k 

•696 

•lk06 

•  1260 

•768 

•6*0 

.6ko 

3J 

3*0 

•856 

•960 

•766 

.256 

•1.1.8 

•256 

•  512 

.256 

•320 

•51P 

•256 

•51s 

•766 

•960 

•kk8 

•320 

•320 

MO  BAM 

..,., 

1V..O 

SloroQ.  copocity,  in  a 

re-r«flt,fof  indlcatad20n«,  in  feet 

O.plh 

SlotOfl.   CopocUr 

,40-,S0 

,60 -,60 

560-400 

400-420 

420-440 

440-4e0 

4S0-4«, 

4eo-v>o 

SOO-520 

520-540 

,40-560 

560-530 

560-600 

Abov. 

tatM. 

,^'., 

9H/71 

10 

6ko 

•768 

•6*0 

.6*0 

•6*0 

•6*0 

.6*0 

.6*0 

.6*0 

.6*0 

.6*0 

.6*0 

.6*0 

.6*0 

130 

61** 

20,*80 

26,62* 

11 

640 

•6ko 

•6*0 

•6*0 

•6*0 

•6*0 

•«*o 

.6*0 

•6*0 

.6*0 

.6*0 

•6*0 

.6*0 

.6*0 

1*0 

65!« 

19.*56 

25,98* 

12 

6ko 

•6ko 

•512 

•6*0 

.6*0 

•6*0 

•6*0 

•6*0 

•6*0 

.6*0 

.6*0 

•6*0 

.6*0 

.6*0 

1*5 

62T2 

19,712 

25,98* 

13 

■320 

•J20 
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TABLE  B-l  (Cont ) 
ESTIMATED    SPECIFIC   YIELD    BY   SECTIONS 
FOLSOM-EAST   SACRAMENTO  GROUND   WATER    QUALITY     INVESTIGATION 
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TABLE  B-l  (Cont ) 
ESTIMATED    SPECIFIC   YIELD    BY   SECTIONS 
FOLSOM-EAST    SACRAMENTO  GROUND    WATER    QUALITY     INVESTIGATION 
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•-5 

2k 
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3 
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1-25 

1-5 

1-3 

1-3 

1-3 

1-3 

36 

2 
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•-3 
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5 
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•-5 
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•-Ik 

•-12 

•-20 
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TABLE  B-l 
ESTIMATED    SPECIFIC   YIELD   BY   SECTIONS 
FOLSOM-EAST  SACRAMENTO    GROUND    WATER    QUALITY    INVESTIGATION 
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•-5 

1 

1-lk 
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•-8 

8 

3 

•-5 

•-5 

•-7 

•-5 

•-15 

•15 

•-10 

•  -8 

..10 

•-e 

•-8 

•-a 

•-8 

9 

2 

1-3 

1-3 

1-7 

1-3 

•-20 

•  -20 

•-"> 

•-« 

•-10 

•-a 

•-8 

•-3 

•-3 

10 

0 

•-9 

•-9 

•-12 

•-U 

•-U 

•-21 

•-20 

•-U 

•-8 

•-11 

•-a 

•-8 

•-3 

•-3 

U 

2 

2-9 

2-9 

2-12 

2-U 

2-11 

2-21 

2-20 

2-U 

2-8 

i-)A 

1.8 

1-8 

1-3 

•-3 

12 

0 

•-7 

•  -10 

•-12 

•-15 

•-12 

•-17 

•15 

•-12 

•-10 

..10 

•-10 

•  -10 

.-ID 

•-10 

13 

2 

•-7 

•-10 

•-12 

•-15 

•-12 

•-17 

•-15 

.-12 

•-10 

•-10 

•-10 

•-ID 

.-10 

..ID 

Ik 

k 

k-6 

k-U 

k-lO 

k.l2 

k-17 

2-13 

2-15 

2-8 

2-lk 

2-13 

•-10 

..10 

.-ID 

.-ID 

•-10 

15 

0 

•  -6 

•-U 

•  -U) 

•-12 

•-17 

•-13 

•  -8 

•-8 

.-8 

•-8 

•  -a 

..8 

•-8 

.-8 

•-8 

16 

3 

•  -6 

•-6 

•-6 

•-U 

.-10 

•-8 

•  -8 

•  S 

•-a 

•  -8 

..8 

•-a 

.-8 

•-8 

17 

9 

•  -6 

•-7 

•-10 

.-10 

•  -8 

•-8 

.-8 

•  -8 

•  -S 

.-8 

•  -8 

.-8 

•-8 

18 

6 

1-7 

1-10 

•■7 

•-10 

..w 

.-8 

•  -8 

.-6 

.-8 

•-8 

..a 

•-8 

..8 

«-8 

19 

26 

1-7 

•-7 

•-10 

•-10 

.-8 

.-8 

.-8 

•  -8 

•  -8 

'-6 

•  -8 

..8 

•  -8 

20 

10 

•-5 

•-5 

•-10 

.-10 

•  -8 

.-8 

•  -8 

•-8 

•  -8 

•-8 

•  -8 

•-8 

•-8 

21 

1 

•-5 

•-5 

•-10 

•-10 

•-8 

.-8 

•-8 

•-8 

•  -8 

•-a 

•  -8 

.-8 

•-« 

22 

0 

•-3 

•-5 

•  -Ik 

•-12 

•-« 

•-8 

.-8 

•-8 

♦  .8 

•-8 

•-a 

•-8 

•-« 

23 

0 

.-3 

' 

-5 

•-Ik 

•-12 

•-8 

•-8 

.-8 

•  -8 

•  -8 

•-a 

•  -8 

.-8 

•  -8 

•  voiut  of  tp«Ofi 


I  from  n«or««t  wfllli 
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TABLE  B-KConf) 
ESTIMATED    SPECIFIC   YIELD    BY   SECTIONS 
FOLSOM-EAST   SACRAMENTO  GROUND   WATER    QUALITY     INVESTIGATION 


SACR/kMENTD  GROONO 


end 

Ntfifi|)«* 

Specific  y<tU. 

n  parcan 

,  for  indicQtad  d«p 

h.on..i 

fMl 

H.OKSU 

imit 

0-2O 

20-40 

40-60 

60-80 

eo-ioo 

100-120 

120-140 

140-160 

160-160 

leo  -200 

200-220 

220-240 

240-260 

260-280 

2B0-3OO 

8I/6B 

25 

0 

3 

•  -10 
3-U 

•-7 
3-10 

•  -k 

3-3 

•-7 
3-5 

•-6 

3-k 

•  -k 

3-5 

2-3 

•-7 
2-6 

•-7 
2-k 

•  -10 
2-12 

•-5 

•-3 

•-3 

16 

2 

2-7 

2-5 

2-13 

2-9 

2-9 

2.k 

2-5 

2-12 

2-U 

1-k 

1-3 

27 

3 

3-7 

3-8 

3-8 

3-10 

3-8 

3-k 

3-7 

1-5 

1-5 

1-6 

1-3 

26 

5 

5-lJ 

5-12 

5-k 

5-a 

5-9 

5-6 

5-5 

k-7 

3-7 

3-15 

3-lB 

3-12 

3-5 

29 

3 

3-10 

3-22 

3-lk 

3-12 

3-11 

2-3 

1-k 

1-5 

1-k 

•  -10 

30 

6 

6-5 

6-17 

6-7 

6-5 

5-8 

5-6 

3-10 

1-6 

•-5 

•-5 

•-10 

31 

Ik 

lk-7 

lk-15 

Ik- 10 

Ik.  10 

lk-8 

U-5 

8-6 

5-5 

1-3 

1-3 

•  -10 

32 

2 

2-7 

2-25 

2-21 

2-15 

2-5 

2-k 

2-8 

I-IO 

1-k 

•  -6 

33 

0 

•-6 

•-15 

•-15 

•  -17 

•-7 

•  -k 

•-7 

•-7 

•  -k 

•-3 

..k 

•-5 

3* 

0 

.-k 

•-10 

•-10 

•-17 

•-7 

•  -k 

•-5 

•-7 

.-k 

•-3 

.-» 

•-5 

35 

0 

•  -k 

•-7 

•-7 

•-17 

•-7 

•-3 

•  -k 

•-5 

•-3 

•-3 

•  -k 

•-5 

36 

1 

1-3 

1-3 

1-3 

1-23 

1-10 

1-3 

1-k 

1-3 

1-3 

•-k 

•-5 

81/71 

1 

0 

♦-9 
1-9 

•-5 

1-5 

•-5 
1-5 

•-5 
1-5 

•-5 

1-5 

•-3 

1-3 

•-3 

1-3 

•  -10 
1-10 

•-5 
1-5 

1-k 

•-* 

3 

0 

•-ID 

•-a 

•  -10 

•-8 

•-6 

•  -k 

•-3 

•-Ul 

•-5 

.-k 

k 

0 

•-U 

•-10 

•-15 

•-12 

•  -6 

•  -k 

.-k 

•-8 

•-5 

.-k 

•-5 

5 

5 

5-lB 

5-23 

5-2k 

5-ia 

k-6 

1-6 

•-6 

•-6 

•-5 

•  -8 

•-6 

.-6 

6 

0 

•-15 

..10 

•  -2k 

•-15 

•  -8 

•-6 

•-6 

•-6 

•-6 

.-k 

•-8 

•-8 

•-« 

7 

0 

•-12 

•-18 

•  .2k 

•-15 

•-a 

•-6 

•  -6 

•-« 

•  -8 

•  -k 

•-10 

.-8 

•-10 

8 

5 

5-U 

5-13 

5-20 

k-11 

k-9 

2-8 

1-15 

1-7 

1-U 

l-lfl 

1-19 

1-7 

1-7 

l-lO 

9 

2. 

2-9 

2-9 

2-5 

2-7 

2-U 

2-8 

2-9 

2-lk 

2-9 

2-3 

2-k 

2-19 

2-15 

2-21 

1-k 

To«tifNp 

and 

rang. 

MOaSM 

Saclnn 

NumNr 
••lla 

Spwific  i>»U. 

n  p«rc«Rf 

,  for  indicolad  daplh  zona,  m  f«at 

300-520 

320-54O 

340-360 

360-380 

360-400 

400-420 

420-440 

440-460 

460-460 

480-500 

400-520 

520-54O 

540-560 

560-580 

560-600 

81/61 

2t 

^ 

•-< 

•-5 

•-Ik 

•-12 

•-a 

•-8 

.-8 

•-8 

•-a 

•  -8 

•-a 

•-a 

•-8 

25 

•-3 

•.« 

•-5 

•-Ik 

•-12 

•-8 

•  -8 

•-a 

•-8 

•-8 

•^ 

•-a 

•-a 

•-a 

26 

1-3 

1-5 

1-lk 

1-12 

•-8 

•-a 

•.a 

•-« 

•-8 

•-8 

•-« 

•-8 

•-a 

27 

1-9 

l-« 

1-5 

1-8 

•-8 

•-8 

•-« 

•-« 

•J 

•-8 

»-a 

•-a 

•.a 

28 

3-5 

•-5 

•-8 

•-5 

•-8 

•-8 

•-8 

•.« 

•-« 

•.a 

•-8 

.-a 

•-8 

'-6 

29 

•-5 

•-« 

•-5 

•-a 

•-8 

•-a 

•-8 

•-8 

•-a 

•-a 

•  -a 

•  -8 

•-8 

30 

6 

•-5 

•  -8 

•-5 

•-8 

•-8 

•-8 

•.8 

•-a 

•-a 

•-a 

•-a 

•-e 

a.e 

31 

Ik 

•-5 

•  -8 

•-5 

•-8 

•-a 

•-a 

•  -8 

•-a 

•-8 

•-8 

•-a 

•-a 

♦.a 

32 

2 

.-5 

•-5 

•-8 

•-5 

•-« 

•-8 

•-8 

•-6 

•-« 

•-8 

•-a 

•  -8 

•-8 

•-8 

33 

0 

•-5 

•-8 

•-5 

•-a 

•-a 

•-a 

•-« 

•-« 

•-a 

•-a 

•-8 

•  -8 

•-a 

» 

0 

•-5 

*-5 

•  -8 

•-5 

•-« 

•-8 

•-a 

•  -8 

•-a 

•-a 

•-a 

a.S 

•-8 

•  -8 

35 

0 

•-5 

•-5 

•-5 

•-a 

•-5 

•-8 

•-a 

•-a 

•-8 

•-a 

•-a 

•-8 

•-a 

a-e 

•-a 

36 

1 

•-5 

•-a 

.-5 

•-8 

•-« 

•  -8 

•  -8 

•-a 

•-8 

•-a 

•-8 

•-8 

•-a 

811/Tl 

1 

2 
3 

0 

1-5 
.-6 

.-Ik 
1-lk 
.-12 

•-10 
1-10 
•  -ID 

•-10 
1-lD 
•  -10 

1-5 

1-3 

1-3 

1-3 

1-3 

i-k 
•-» 

1-3 

1-3 

1-3 

5 

0 

5 

•-6 
•-6 

.-10 

•-7 

•-10 

•-7 

.-10 
•-8 

•■5 

•-3 

•-3 

•-3 

•-3 

•-k 

♦-3 

•-3 

•-5 

6 

0 

•  -6 

•-6 

•-6 

•-6 

•-5 

•-3 

•-3 

•  3 

•-3 

.-k 

•-5 

•-5 

•-5 

7 

0 

•-6 

•-6 

•-5 

•-5 

•-6 

•-5 

•-3 

•-3 

•-3 

•-3 

•-5 

•-5 

•-5 

•-5 

8 

5 

1-5 

1-6 

1-5 

1-5 

1-22 

l-io 

I-IO 

1-5 

I- 10 

•-5 

•-5 

•-5 

♦-5 

•-5 

•-5 

9 

2 

1-7 

•-7 

•-6 

•-5 

•-5 

•-5 

•-5 

•-5 

•-5 

•-5 

•-5 

•-5 

•-5 

•-5 

•-4 

k 
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APPENDIX  B 


TABLES  OF  ESTimTED  SPECIFIC  YIELD  BY  SECTIONS  /^JTO 
ESTIMATED  GROUND  WATER  STORAGE  CVPACITY  BY  SECTIONS 


from  the  zone  of  evaporation.  Water  received  in  this  manner  can  then 
slowly  percolate  through  the  finer  underlying  strata  to  reach  the 
regional  water  table. 
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TABLE   B-2(Cont) 

ESTIMATED    GROUND  WATER    STORAGE   CAPACITY    BY    SECTIONS 

FOLSOM-EAST    SACRAMENTO    GROUND    WATER    QUALITY   INVESTIGATION 


HOBau 

S.<„o. 

ar«<) 

Storog*  c 

apacily, 

n  acr«-f«tt,ror  indicottd  zor 

•.In  fea 

0-20 

J0-40 

«-« 

.0-.0 

90-100 

100-120 

120-140 

i<0-i60 

160  -.80 

ieo-2oo 

200-220 

220-2*0 

240-260 

260-200 

2eo-»oo 

500-J20 

J20-340 

81/61 

e* 

6k0 

•  U60 

•996 

•512 

•896 

•768 

•512 

•512 

•896 

•696 

•1280 

•6*0 

•38* 

•38* 

•6*0 

•512 

•36* 

168 

« 

6W 

l66li 

l?8o 

38k 

0.0 

512 

6ko 

38k 

768 

512 

1536 

6*0 

•  38* 

•38* 

•6*0 

•  512 

•38* 

•766 

26 

«W 

096 

6M 

166* 

U52 

U52 

512 

6ko 

1516 

1*08 

512 

m 

38* 

3»k 

6*0 

512 

38* 

768 

87 

«W 

W 

lOP* 

102k 

1280 

I02k 

512 

896 

6*0 

512 

6*0 

38* 

6*0 

768 

3»k 

38* 

U52 

6*0 

M 

6IiO 

1536 

1536 

512 

102k 

1152 

768 

6*0 

896 

896 

896 

1920 

2J0* 

1536 

6*0 

512 

6*0 

•6*0 

S9 

6M! 

1260 

sei6 

1792 

1536 

lko8 

38* 

512 

6ko 

38* 

512 

38* 

896 

•  1280 

•6*0 

•6*0 

•6*0 

•6*0 

JO 

(Ml 

6« 

?176 

896 

6ko 

loek 

768 

1280 

7a) 

•6*0 

•6*0 

•6*0 

•6*0 

•  1280 

•6*0 

•6*0 

•6*0 

•6*0 

31 

»0 

896 

1920 

l?6o 

1260 

102k 

6*0 

7ffl 

6ko 

38k 

38* 

38* 

•6*0 

•1280 

•6*0 

•6*0 

•6*0 

•6*0 

» 

ao 

896 

3200 

2668 

1920 

6kO 

512 

lG2k 

1280 

512 

512 

38* 

512 

•768 

•6*0 

•6*0 

•6*0 

•6*0 

6).o 

•768 

•1920 

•1920 

•2176 

•896 

•512 

•896 

•896 

•512 

•512 

•38* 

•512 

•6*0 

•6*0 

•6*0 

•6*0 

•6*0 

Sm> 

•5U 

•  1260 

•1280 

•2176 

•896 

•  512 

•6ko 

•896 

•512 

•  512 

•  jBk 

•  512 

•6*0 

•6*0 

•6*0 

•6*0 

•6*0 

6M 

•512 

•«96 

•696 

•2176 

•896 

•512 

•512 

•6*0 

•512 

•  38* 

•  38k 

•512 

•6*0 

•6*0 

•  512 

•6*0 

•6*0 

6bO 

JS* 

3Bk 

38* 

29U. 

1260 

jSk 

512 

38k 

512 

38* 

38* 

•512 

•6*0 

•6*0 

•512 

•6*0 

•6*0 

e«/Tt 

Oo 

•115J 

•6*0 

•6W 

•6*0 

•6ko 

•38* 

•38* 

•1280 

•6ko 

•6*0 

•6*0 

•&.0 

•512 

•6*0 

•512 

•6*0 

•6*0 

ew 

U5S 

6ko 

6k0 

6ko 

6k0 

36* 

3Bk 

1260 

6ko 

6ko 

6*0 

6*0 

512 

6*0 

512 

6*0 

6*0 

ao 

•laeo 

•ioe<- 

•1260 

•UKk 

•768 

•512 

•38* 

•  laso 

•6ko 

•6*0 

•6*0 

•6*0 

•512 

•6*0 

•512 

•768 

•6*0 

6IK1 

•1536 

•  i;«o 

•t9?0 

•1536 

•766 

•  512 

•  512 

•  102* 

•6ko 

.6*0 

•  6*0 

•  6*0 

.512 

•6*0 

•  512 

•766 

•6*0 

61« 

230* 

29*1' 

3072 

?30k 

768 

7M 

•768 

•766 

•768 

•6*0 

•6*0 

•  102* 

•768 

•  768 

•512 

•768 

•768 

6ka 

•19P0 

•?y» 

•3072 

•1920 

•102k 

•768 

•768 

•768 

•Tffl 

•512 

•512 

•102* 

•  102* 

•  102* 

•512 

.766 

•768 

6Wl 

•1536 

•230k 

•3072 

•1920 

•UWk 

•Tffl 

•768 

•102* 

•102* 

•512 

•512 

•1260 

•  102* 

•1280 

•  512 

•768 

.768 

6W 

1M6 

I66li 

2560 

IkOB 

U52 

loek 

1920 

896 

1*06 

230* 

1152 

2*32 

896 

896 

1280 

6*0 

768 

6U> 

1152 

1152 

6k0 

896 

IkoB 

102* 

896 

1792 

U52 

38* 

512 

2*32 

1920 

2688 

512 

896 

•896 

To»nth.p 
MOOaM 

S«(iion 

"1 

Storogs  capacity,  in  ocr 

-tMt,  to 

indlcottd  zont,  In 

fitl 

o.pin 

SI0T09.   CoeacilT 

»0-«0 

560-380 

380-400 

400-420 

440-4S0 

4eo-480 

480-500 

500-520 

520-540 

540-560 

560-580 

580-600 

ABo.. 

a.i.« 

,^. 

811/61 

2* 

6*0 

•6ko 

•6k0 

•1792 

•1536 

•UB* 

•lOPk 

•102* 

•102* 

•102* 

•102* 

•102* 

•  m2* 

•102* 

100 

*352 

21,632 

25,9«* 

25 

6ko 

•6*0 

•6*0 

•1792 

•1536 

•102* 

•102* 

•102* 

•102* 

•102* 

•102* 

•102* 

•102* 

•  loe* 

105 

*6*0 

21,216 

25,856 

26 

6ko 

6*0 

6ko 

1792 

1536 

•LO?l| 

•102* 

•I02k 

.102k 

•102* 

•102* 

•102* 

•102* 

•  loe* 

100 

550* 

22,272 

2T,7T6 

27 

6*0 

6*0 

102k 

6'.0 

lOPk 

•  UlPk 

•102* 

•102* 

.102* 

•U)2k 

•102* 

•102* 

•  UK* 

•108* 

75 

390* 

21,**0 

25,3k* 

X 

6*0 

•6*0 

•  102* 

.6*0 

•lOPk 

•102* 

•  ioe»* 

•102* 

•102* 

•102k 

•102* 

•ue* 

•  U)2* 

•  102* 

65 

36*0 

26,752 

30,592 

29 

6*0 

•6*0 

•102* 

•6*0 

•  U12k 

•  UP* 

•jn2* 

•102* 

•107* 

•102* 

•  102* 

•102* 

•102* 

■  102* 

68 

6502 

22.*26 

28.9* 

30 

6*0 

•6*0 

•  102* 

•6*0 

•  in?* 

•102* 

•lOP* 

•  102* 

.108* 

•102* 

•102* 

•102* 

•102* 

■102* 

73 

*128 

23,018 

27,lk< 

31 

6*0 

•6*0 

•  102* 

•6*0 

•  102* 

•  102* 

•102* 

•102k 

"102* 

•102* 

•102* 

•102* 

•  102* 

•102* 

75 

5056 

22,208 

27,26* 

32 

6*0 

•6*0 

•102* 

•6*0 

•  102* 

•  ins* 

•  lock 

•102k 

.102* 

•102* 

•102* 

•102* 

•  102k 

•  102* 

75 

822* 

21,066 

29,312 

33 

6*0 

.6k0 

•102* 

•6*0 

•in?» 

•102* 

•JDP* 

•  la2k 

•  102* 

•102* 

•102* 

•  102* 

•  102k 

•102* 

80 

678* 

20,86* 

27,6k8 

3* 

6*0 

•6*0 

•102* 

•6*0 

•UI»* 

•102k 

•102* 

•10?k 

•102* 

•102* 

•102* 

•102* 

•102k 

•102* 

87 

5561 

20.29* 

25,855 

35 

6*0 

•6ko 

•102k 

•6ko 

•102* 

•102k 

•102* 

•102* 

•  102* 

•102* 

•102* 

•102* 

•I02k 

.102* 

102 

5*27 

19,021 

2*,**8 

J6 

6*0 

•6ko 

•102k 

.640 

•10?* 

•I02k 

•lOPk 

•102k 

.102* 

•102* 

•102* 

•  102* 

•102* 

.102* 

100 

5376 

18.666 

2*,06* 

8«/7i 

1 

6*0 

•6*0 

•1792 

•12flO 

•ixo 

•6ko 

•  36* 

•38k 

•38* 

•  38* 

•512 

•38* 

•38* 

•  38* 

1*0 

k*80 

15.616 

20,096 

2 

6*0 

6ko 

1792 

1260 

l;«o 

6kO 

38k 

3ek 

** 

38* 

512 

38* 

38* 

38* 

130 

t«e 

15,806 

20,096 

J 

6*0 

•6ko 

•1536 

•1260 

•1260 

•6ko 

•38k 

•38* 

•38* 

.3Dk 

•512 

•36* 

•38* 

•36* 

120 

5868 

15,872 

21,760 

k 

6*0 

•6ko 

•1260 

•L260 

•12«0 

•6ko 

•38* 

•38* 

•36* 

•3Sk 

•512 

•38* 

•36* 

•6*0 

60 

6272 

16.896 

23,168 

' 

6*0 

•6*0 

•896 

•896 

•102* 

•6kO 

•38* 

•38* 

•36* 

•36* 

•512 

•36* 

•6*0 

•6*0 

70 

9*72 

18,688 

28,160 

' 

6*0 

•6ko 

•768 

•  768 

•  768 

•6ko 

•38* 

.38* 

•  36* 

.38* 

•  512 

•6*0 

•6*0 

•6*0 

TO 

8256 

16,752 

27,008 

7 

6*0 

•6*0 

.6*0 

•6*0 

.768 

•6ko 

•38* 

•38* 

•38* 

•38* 

.6*0 

•6*0 

•6*0 

.6*0 

80 

8832 

18,668 

27,520 

8 

6*0 

6>0 

6*0 

2816 

1260 

1260 

6*0 

1280 

•6110 

•6*0 

•6*0 

.6*0 

.6*0 

•6*0 

70 

6336 

29,666 

36,22* 

9 

6*0 

•766 

•6*0 

.6*0 

•6*0 

•6*0 

•6*0 

•6*0 

•6*0 

•6k0 

•6W 

.6*0 

•6*0 

•6*0 

lis 

6016 

22, 7«* 

J 

26,800 

I  Sto/«««  oepocity  rr««n  MMmcd  tpMlfk  yMltf. 
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TABLE   B-2  (Cont ) 
ESTIMATED    GROUND   WATER    STORAGE    CAPACITY    BY    SECTIONS 
FOLSOM-EAST    SACRAMENTO    GROUND   WATER    QUALITY   INVESTIGATION 


TowtsTMp 

MoaaM 

S«lw« 

,:::„ 

Siorag«  copocity. 

n  ocn-fMt.tar  uidicolttf  nnt.  In  tm 

0-M 

JO-IO 

40-60 

60 -eo 

eo-.« 

.oo-,.o 

I20-.40 

..0-..C 

,60-.«, 

,.0-aoo 

^^o-^4c 

240.  ^60 

260 -2« 

2.0-K» 

300-320 

520-540 

81/TI 

10 

6ta 

•1Q24 

•  1024 

•«40 

•996 

•1024 

•1024 

•ice4 

•ueo 

•U52 

•512 

•512 

•1980 

•1980 

•217* 

•512 

•768 

•7«B 

u 

M) 

•lfl24 

•1024 

•640 

•096 

•USk 

•996 

•  1024 

•  1084 

•1^ 

•996 

•1084 

•1260 

•1980 

•1536 

•«40 

•769 

•7(9 

12 

(M 

•7SB 

•Tse 

•UB4 

•a96 

•7« 

•768 

•1084 

•  1084 

•  1280 

•1290 

•  1280 

•1536 

•1980 

•1280 

•640 

•769 

•768 

13 

320 

•J20 

•320 

•640 

•44* 

•J20 

•320 

•512 

•448 

•704 

•960 

•960 

•960 

•960 

•640 

•«S6 

•364 

•394 

Lk 

«<« 

640 

640 

153« 

896 

640 

640 

1084 

896 

1408 

29»» 

•2560 

•2176 

•19» 

•1280 

•512 

•769 

•769 

15 

640 

•640 

•640 

•1536 

•1280 

•896 

•696 

•1024 

•766 

•1084 

•2432 

•2304 

•2176 

•1980 

•1024 

•640 

•640 

•1024 

U 

6-0 

•640 

•640 

•1920 

•1290 

•1290 

•102* 

T6B 

•766 

•696 

•2304 

•2616 

•2816 

•1920 

•640 

•640 

•640 

•1290 

17 

6« 

640 

512 

3200 

1664 

1536 

1290 

640 

640 

640 

2176 

J200 

3300 

1920 

640 

640 

640 

•1980 

13 

6W) 

640 

2176 

l4Cfl 

996 

3072 

768 

36> 

512 

640 

768 

364 

2432 

1084 

512 

640 

1664 

29»4 

19 

6W) 

•640 

•  19P0 

•1280 

•768 

•3072 

'icek 

•640 

•768 

•«40 

•1024 

•768 

•1920 

•1084 

•5X2 

•640 

•1536 

•85*0 

!0 

640 

•640 

•1260 

•  ice4 

•  768 

•1260 

•1024 

•640 

•  1084 

•1260 

•1280 

•1280 

•1536 

•1024 

•512 

•766 

•1290 

•1S« 

21 

640 

•T66 

•lOM 

•T« 

•640 

•U52 

•1260 

•640 

•1290 

•1980 

•1536 

•1536 

•1536 

•U52 

•768 

•  1084 

•1024 

•US4 

» 

640 

?6e 

640 

640 

640 

U52 

1664 

996 

1664 

2560 

1664 

•1536 

•1280 

•U52 

•  1084 

•1084 

•1084 

•U)8 

23 

3» 

•512 

•  320 

•320 

•320 

•512 

•640 

•*4 

•512 

•U52 

•766 

•640 

•440 

•640 

•512 

•640 

•640 

•640 

27 

320 

•640 

•640 

•384 

•640 

•512 

•320 

•512 

•512 

•«40 

•640 

•512 

•512 

•640 

•384 

•512 

•512 

•448 

X 

640 

•12«0 

•1920 

•weK 

•ia>k 

•1290 

•1084 

•1260 

•1260 

•1536 

•1536 

•696 

•696 

•1290 

•768 

•76B 

4769 

na 

29 

640 

1408 

2560 

laBO 

1084 

16«4 

1280 

•1536 

•1536 

•1536 

•1536 

•896 

•996 

•1280 

•640 

•769 

(766 

iia 

30 

640 

640 

6ko 

640 

640 

640 

2944 

1536 

2048 

1920 

1664 

640 

896 

1409 

640 

640 

640 

640 

Jl 

640 

•640 

•IJBO 

•1536 

•640 

•768 

•1920 

•  1024 

•1290 

•1158 

•1084 

•512 

•696 

•14«e 

•1084 

•640 

•640 

•640 

J2 

«4o 

»4 

3200 

2688 

394 

896 

384 

JB4 

384 

384 

*k 

394 

•696 

•  1406 

•1260 

•768 

•640 

•640 

33 

320 

•256 

•960 

.Tbe 

.756 

•446 

•?5« 

•  512 

•256 

•  320 

•  512 

•256 

•  512 

.768 

•960 

•448 

•320 

•320 

''^mT* 

S«ct«»rt 

•^ 

StsrOQe  cap4 

cil>.m  a 

't-lMl.lO'     M'CO> 

..  ,0.4.1 

n  fMl 

Ociri 

S-oroa*    C4poc-tr 

UOBSH 

(ocnal 

J40-M0 

JSO-380 

560-400 

400-420 

420-440 

4,0-4S0 

460-480 

480-100 

500-520 

520-540 

540 -MO 

560-590 

590-6O0 

wbi. 

4  6(W. 
•06I. 

1^1 

81/71 

W 

640 

.768 

•640 

•640 

•640 

.640 

•64a 

.640 

•640 

.640 

.640 

.640 

•640 

.640 

130 

6144 

20,480 

26,684 

U 

640 

•640 

•640 

.640 

.640 

.640 

•640 

.640 

•640 

•640 

.640 

•640 

.640 

.640 

140 

6526 

19,»56 

25,994 

12 

640 

•640 

•512 

•640 

.640 

.640 

•640 

.640 

•640 

•640 

.640 

•640 

.640 

.640 

145 

6212 

19,712 

25,994 

13 

320 

•320 

•256 

•320 

•jao 

•J20 

•J20 

•320 

•320 

•320 

.320 

•32D 

.320 

.320 

150 

SM4 

10,528 

13,632 

14 

640 

•512 

•512 

*ta 

•768 

•640 

•640 

.640 

•640 

.640 

•640 

.640 

.640 

•640 

145 

6240 

23,329 

29,569 

15 

640 

•512 

•»• 

•7<B 

.768 

•640 

•640 

•640 

•640 

•640 

.6.0 

.640 

.640 

•640 

140 

6912 

21,632 

28,544 

16 

640 

•384 

•364 

•768 

•769 

.640 

.640 

.640 

•640 

.640 

.6.0 

.640 

.640 

.640 

115 

6528 

23,8C9 

30,336 

17 

640 

•394 

•394 

•766 

»rt8 

.640 

•640 

•640 

•640 

.640 

.640 

.640 

.640 

•640 

75 

5600 

27,452 

33,052 

I9 

640 

394 

»4 

7«8 

•769 

•640 

•640 

•640 

•640 

.640 

.640 

•640 

•640 

•640 

90 

6656 

22,27? 

!«,9!9 

19 

640 

•384 

•384 

.7(8 

•768 

.640 

.640 

•640 

.640 

.640 

.640 

.640 

.640 

•640 

95 

6912 

21,888 

28,800 

20 

640 

•640 

•640 

•768 

•766 

.640 

.640 

•640 

.640 

.640 

.640 

•640 

.640 

.640 

75 

3520 

23,621 

27,141 

21 

640 

■996 

<96 

•768 

.768 

.640 

.640 

•640 

•640 

•640 

.640 

•640 

.640 

.640 

115 

5312 

22,853 

28,165 

22 

640 

•996 

•696 

47<B 

•768 

.640 

.640 

•640 

.640 

.640 

.640 

.640 

.640 

.640 

143 

6650 

22,919 

29,5*9 

23 

320 

•512 

•384 

•384 

•384 

.320 

•320 

•320 

•320 

•320 

.320 

•320 

•320 

•320 

145 

2624 

U,200 

U,»4 

27 

J20 

•446 

•4.6 

•320 

•380 

♦320 

•320 

•320 

•320 

•320 

.320 

•320 

•  320 

•320 

143 

3725 

9,651 

13,37* 

» 

640 

^96 

.996 

•640 

•512 

•640 

•6w 

.640 

.640 

.640 

.640 

.640 

.640 

.640 

U5 

7296 

20,736 

26,032 

29 

640 

.996 

.996 

•640 

•512 

.640 

•640 

.640 

.640 

•640 

•640 

.640 

.640 

.640 

65 

5504 

23,04O 

26,544 

30 

640 

896 

996 

640 

512 

•640 

•640 

•640 

•640 

•640 

•640 

•640 

•640 

•640 

85 

2720 

24,600 

27,580 

31 

640 

•696 

-196 

•640 

•51* 

•640 

•640 

•640 

.640 

•640 

•640 

•64a 

.640 

.640 

85 

4266 

21,440 

25,728 

32 

640 

•640 

•640 

•640 

•640 

•640 

•640 

•640 

•640 

•6io 

.640 

•640 

.640 

•640 

TO 

6464 

17,344 

23,906 

33 

320 

•320 

•320 

•320 

•jao 

•320 

•320 

•320 

•320 

•320 

•320 

♦320 

.BO 

•320 

100 

2686 

9,600 

12,288 

■!•«  wMitic  r^d 


B-10 


TABLE  B-l(Conf) 
ESTIMATED    SPECIFIC   YIELD    BY   SECTIONS 
FOLSOM-EAST    SACRAMENTO  GROUND    WATER    QUALITY     INVESTIGATION 


SACRAMENTO  GROUND 


Townift'P 

Spacific  yi«ld.( 

n  percani 

for  indica<«d  d«pt 

h  zona,  in 

(Ml 

ood 

Moaau 

0-2O 

eo-40 

«0-60 

60-90 

80-100 

100-120 

12C-140 

iao-160 

i60-i80 

ISO  -  200 

200-22O 

220-2*0 

240-26O 

260-280 

280- JOO 

911/71 

20 

..20 

•-12 

•-8 

•-15 

•-10 

'-a 

•-10 

♦  -8 

•-5 

•-5 

•-9 

•-15 

•-15 

•-7 

•  -8 

SI 

1-25 

1-17 

1-6 

1-5 

l-l» 

1-5 

l-U 

1-5 

1-5 

1-5 

1-9 

1-23 

l-2k 

1-6 

1-7 

a 

0 

•-20 

•-16 

•-7 

•-6 

•-Ik 

■-7 

•-U 

•  -8 

•  -8 

•-7 

•-10 

•-15 

•-15 

•-6 

•-7 

23 

I 

1-17 

1-19 

1-7 

•-6 

•-15 

•  -10 

•-12 

•-10 

•  -10 

•  -10 

•  -ID 

•-10 

•  -10 

•-5 

•  -6 

?k 

I 

1-13 

1-7 

1-6 

•-6 

•-15 

•-15 

•-1? 

•-12 

•-12 

•-10 

25 

0 

•  -10 

•  -6 

•-6 

•-7 

.-IB 

.-Ifl 

•-13 

♦-Ik 

•-Ik 

•-12 

26 

2 

1-5 

1-5 

1-5 

1-8 

1-22 

1-18 

l-U 

2-16 

2-1* 

2- Ik 

2-12 

2-7 

2-3 

2-k 

2-5 

27 

0 

•-5 

•-6 

•  -10 

•  -8 

•-15 

.-12 

•-Ifl 

•  -10 

•  -lO 

•-« 

•  -8 

•  -6 

•  -k 

•  -k 

•-5 

aB 

) 

3-U 

3-7 

S-l* 

3-9 

3-7 

2-k 

2-3 

2-3 

2-k 

2-8 

2-7 

2-k 

2-k 

2-k 

2-k 

29 

I 

1-5 

1-9 

1-9 

•-9 

•-7 

•-5 

.-k 

.-k 

.-k 

•-8 

•-7 

•-6 

•  -k 

•  -k 

•-5 

30 

0 

•-15 

•-9 

•-7 

•-10 

•-8 

•-6 

•  -k 

•-5 

•-5 

•-8 

•-8 

•  -10 

•  -6 

•-6 

•-6 

31 

1 

1-25 

1-9 

1-5 

•-12 

•  -8 

•-6 

•-5 

•-7 

.-6 

•-8 

•-8 

•-12 

•  -k 

•-8 

•-8 

J2 

3 

3-23 

3-20 

3-13 

3-17 

3-11 

3-U 

3-5 

3-U 

3-7 

3-10 

3-9 

3-13 

2-k 

2-10 

1-lk 

33 

2 

2-19 

2-ia 

2-11 

2-5 

2-k 

•-13 

•-7 

•-9 

•-7 

•-7 

•-7 

•-12 

•-8 

.-U, 

•-12 

3* 

3 

3-15 

3-15 

3-15 

3-15 

3-15 

3-16 

2-9 

2-8 

2-8 

1-6 

1-5 

I-IO 

l-lfl 

1-9 

1-10 

35 

0 

•-10 

•-12 

•-Ik 

.-la 

•-15 

•-15 

•-12 

•-10 

•  -10 

•-10 

•-10 

•  -10 

•  -10 

•-8 

•-9 

36 

3 

2-7 

3-8 

3-lk 

3-20 

3-16 

3-12 

3-17 

3-13 

3-12 

3-lk 

3-17 

3-9 

3-13 

3-8 

3-7 

Tonilvp 

M  oasM 

S.d.w 

Specific  yield, in  percent,  for  indicoled  depth  zone,  in  feet 

300-320 

320-340 

340-360 

360-380 

380-400 

400-420 

420-440 

440-460 

460-480 

480-500 

500-520 

520-540 

54  0-560 

560-580 

580-600 

9«/7« 

20 
21 
22 
23 
2k 
25 
26 
27 
28 
29 

1 
0 

1 

0 
2 

0 
3 
1 

•-10 
I-IO 

•  -8 
2-6 

•  -6 

•-12 
1-12 

•-« 
•-6 
•  -6 

•  -10 
1-10 

•-8 

•  -6 
.-6 

•-9 

I-IO 

•  -8 

•-a 

•-8 

•-10 
1-lD 

•-8 
•-5 
•-5 

•-10 

•  -k 

.-10 

•-8 

•-10 
•-8 

•-12 
•-5 

•-8 
•  -k 

30 

0 

•  -6 

•  -6 

•-7 

•  -8 

•-5 

•-5 

•-7 

•-7 

•  -6 

•-5 

•-5 

•-5 

•-5 

.-k 

.-k 

31 

I 

•-« 

•-a 

•-8 

•  -8 

•-5 

•-5 

•-7 

•-7 

•-6 

•  -« 

•-5 

•-5 

.-k 

..k 

.-k 

32 

1 

1-17 

i-k 

1-16 

1-20 

1-20 

1-20 

1-20 

1-12 

1-3 

1-20 

1-6 

1-3 

1-5 

1-5 

1-5 

33 

2 

•-10 

•-10 

•-9 

•-9 

•-5 

3k 

' 

•-10 

•  -10 

•  -10 

•-10 

.-k 

35 

.-10 

•-10 

.-10 

•  -10 

•  -k 

36 

3 
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TABLE  B-2 
ESTIMATED    GROUND   WATER  STORAGE  CAPACITY    BY    SECTIONS 
FOLSOM-EAST    SACRAMENTO  GROUND   WATER    QUALITY   INVESTIGATION 


Townitiip 

SVClMIt 

•no 

Storage  copa 

illf.inoc 

r«-f«tt,  for  indico1«d  zon«.  In 

(••1 

•ioe"*.. 

locnl 

0-20 

20 -«0 

40-60 

.0-60 

80-I0O 

■  00-120 

120-140 

l«0-lt0 

160-180 

ieo-200 

200-220 

220-240 

240-260 

260-260 

2.0-XX> 

300  -  320 

520-540 

8l/«« 

I 

6W 

»96 

6V) 

6W> 

512 

896 

38* 

512 

896 

•  1260 

•1280 

•1152 

•38* 

•**o 

•38* 

•512 

•6*0 

•768 

2 

6M 

61.0 

512 

U52 

6*0 

768 

1280 

1280 

1280 

1260 

1280 

U52 

38* 

6*0 

38* 

512 

6*0 

768 

3 

6>0 

17SB 

2»32 

768 

loe* 

896 

1920 

1920 

512 

512 

512 

512 

512 

512 

512 

38* 

38* 

6*0 

1. 

no 

135» 

|2li8 

V36 

uu. 

832 

726 

520 

1976 

2*96 

312 

312 

520 

520 

936 

•»16 

.J12 

•  312 

5 

350 

1050 

980 

1050 

980 

560 

77D 

560 

♦1050 

•1050 

•350 

•)50 

•350 

•3iO 

•350 

•330 

•350 

•>» 

6 

50 

50 

90 

UO 

u» 

UO 

90 

100 

120 

•100 

•60 

•TO 

•50 

•50 

•50 

•50 

•50 

•6>, 

7 

625 

1750 

1750 

IMS 

1625 

375 

875 

375 

500 

•625 

•1250 

•1250 

•625 

•625 
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